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Stars: Cepheids 155 2-E9 Sun: Rotation 179 2-G5 
Stars: Chromospheres 155 2-E9 Sun: Solar Wind 179 2-GS5 
Stars: Circumstellar Shells 156 2-E10 Sun: Spectra 179 2-G5 
Stars: Collapsed 156 2-E10 Sun: Sunspots 180 2-G6 
Stars: Combination Spectra 156  2-E10 Sun: X-Rays 180 2-G6 
Stars: Coronae 156 2-E10 Symbiotic Stars: see Stars: Combination Spectra 
Stars: 5 Scuti 157 2-Ell Synchrotron Radiation 181 2-G7 
Stars: Dwarft Novae 157 2-E11 
Stars: Early-Type 157 2-E11 3° Cosmic Radiation: see Cosmic Background Radiation 
Stars: Eclipsing Binaries 158 2-E12 Transition Probabilities 181 2-G7 
Stars: Emission-Line 159 2-E13 T Tauri Stars: see Stars: Pre-Main-Sequence 
Stars: Evolution 159 2-E13 Turbulence 181 2-G7 
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Ultraviolet: General 181 2-G7 X-Rays: Bursts 184 2-G10 

Ultraviolet: Spectra 181 2-G7 X-Rays: General 184 2-G10 

Ultraviolet: Sunspots 183 2-G9 X-Rays: Sources 185 2-G11 
X-Rays: Spectra 187 2-G13 


W Virginia Stars: see Stars: Cepheids 


Zeeman Effect 187 2-G13 
X-Rays: Binaries 183 2-G9 
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Absolute Magnitudes: see Stars: Luminosities 
Absorption: see Opacities 
Abundances 

Observations of the Core of the Perseus Cluster with the Ein- 
stein Solid State Spectrometer: Cooling Gas and Elemental 
Abundances. R. F. Mushotzky, S. S. Holt, B. W. Smith, E. 
A. Boldt, and P. J. Serlemitsos. 244, L47, 26-A10 (1981) 

Big-Bang Nuclesynthesis as a Probe of Cosmology and Particle 
Physics. Keith A. Olive, David N. Schramm, Gary Steig- 
man, Michael S. Turner, and Jongmann Yang. 246, 557, 57- 
A4 (1981) 

Evidence for Elemental Enrichment of Puppis A by a Type II 
Supernova. C. R. Canizares and P. F. Winkler. 246, L33, 53- 
C7 (1981) 

Comment on ‘‘Endemic Isotopic Anomalies in Titanium’’. H. 
R. Heydegger, J. J. Foster, and W. Compston. 246, L91, 56- 
F10 (1981) 

Isotopically Anomalous Xenon in Meteorites: A New Clue to 
Its Origin. Roy S. Lewis and Edward Anders. 247, 1122, 78- 
C12 (1981) 

Nucleosynthesis of Neutron-Rich Heavy Nuclei during Ex- 
plosive Helium Burning in Massive Stars. J. B. Blake, S. E. 
Woosley, T. A. Weaver, and D. N. Schramm. 248, 315, 83- 
El (1981) 

A Method for the Determination of Metal Abundances in the 
Galactic Nuclear Bulge and Nearby Galaxies. John M. Scalo 
and Glenn E. Miller. 248, L65, 91-D10 (1981) 

Abundances of Refractory Elements in Quasars. C Martin 
Gaskell, Gregory A. Shields, and E. Joseph Wampler. 249, 
443, 103-D2 (1981) 

Spectroscopic Observations of Superthin Galaxies. Jean W. 
Goad and Morton S. Roberts. 250, 79, 110-B1 (1981) 

Origin of Ca-Al-rich Inclusions. II. Sputtering and Collisions 
in the Three-Phase Interstellar Medium. Donald D. Clayton. 
251, 374, 124-A9 (1982) 

"Tu: Cosmic Clock or Stellar Thermometer? H. Beer, F. 
Kdppeler, K. Wisshak, and Richard A. Ward. 46, 295, 18- 
D1 (1981) (Abstr. in 248, 393, 84-C14) 

Addenda: see Errata and Addenda 
Analytical Methods 

Magnetohydrodynamic Equilibrium. I. Exact Solutions of the 

Equations. Kanaris C. Tsinganos. 245, 764, 42-ES (1981) 
Announcements: see Notices 
Asteroids 

Gravitational Scattering of Asteroids onto Neutron Stars as a 
Cause of y-Ray Bursts. Dave Van Buren. 249, 297, 100-B2 
(1981) 

Radiation from an Asteroid—Neutron Star Collision. W. M. 
Howard, J. R. Wilson, and R. T. Barton. 249, 302, 100-B7 
(1981) 

Atomic Processes 

Computations of Ion Diffusion Coefficients from the Boltz- 
mann-Fokker-Planck Equation. Robert Roussel-Dupré. 243, 
329, 4-F11 (1981) 


Photoionization and Photodissociation in Diffuse Interstellar 
Clouds. W. G. Roberge, A. Dalgarno, and B. P. Flannery. 
243, 817, 12-D14 (1981) 


Bowen Fluorescence on the Sun. S. O. Kastner and W. E. 
Behring. 243, L109, 10-D11 (1981) 

Double Compton Emission in Radiation Dominated Thermal 
Plasmas. Alan P. Lightman. 244, 392, 22-C8 (1981) 

High Resolution of X-Ray Spectra of Solar Flares. V. Inter- 
pretation of Inner-Shell Transitions in Fe xx— Fe xxill. G. 
A. Doschek, U. Feldman, and R. D. Cowan. 245, 315, 36- 
C8 (1981) 

X-Ray Absorption and the Post-Auger Decay Spectrum of 
Multielectron Atoms. Paul R. Shapiro and John N. Bahcall. 
245, 335, 36-D14 (1981) 

A New Method for Calculating Time-Dependent Atomic Level 
Populations. S. O. Kastner. 245, 783, 42-F10 (1981) 

Charge Transfer of O iv with Hydrogen. A. Dalgarno, T. G. 
Heil, and S. E. Butler. 245, 793, 42-G6 (1981) 

Observationally Determined Silicon ii Oscillator Strengths. J. 
Michael Shull, Theodore P. Snow, Jr., and Donald G. York. 
246, 549, 56-A7 (1981) 

Emission-Line Intensity of Helium-like Ions from the Solar 
Corona — Excitation Cross Section and Plasma State. Tak- 
ashi Fujimoto and Takako Kato. 246, 994, 61-G1 (1981) 

Rate Coefficients for Electron Impact Excitation of Helium- 
like Ions. A. K. Pradhan, D. W. Norcross, and D. G. Hum- 
mer. 246, 1031, 62-C1 (1981) 

Oscillator Strengths and Collision Strengths for S v. W. L. van 
Wyngaarden and Ronald J. W. Henry. 246, 1040, 62-C10 
(1981) 

Energy Levels and Oscillator Strengths for the Two-Body 
Problem in Magnetic Fields. G. Wunner, H. Ruder, and H. 
Herold. 247, 374, 68-AS5 (1981) 

The Aluminum 1 Autoionization Doublet in the Quiet Solar 
Spectrum. J. N. Heasley, Diane Roussel-Dupré, Howard C. 
McAllister, and Charles Beerman. 248, 352, 84-A1 (1981) 

The Hydrogen Two-Photon Emission Spectrum of Moderately 
Dense Plasmas. S. A. Drake and R. K. Ulrich. 248, 380, 84- 
Cl (1981) 

Sum Rules for Hydrogenic Atoms in an Arbitrary Magnetic 
Field. J. M. Wadehra. 248, 873, 91-A12 (1981) 

Measurement of the Oscillator Strengths and Autoionization 
Widths of the Neutral-Aluminum Multiplet 3573p 2P°-3s3p? 
2p. Gabriel G. Lombardi, Bartley L. Cardon, and Robert L. 
Kurucz. 248, 1202, 95-D7 (1981) 

Recombination Coefficients for Iron Ions. D. Tod Woods, J. 
Michael Shull, and Craig L. Sarazin. 249, 399, 101-C4 (1981) 

Density and Temperature Diagnostics of X-Ray Sources: Line 
Ratio for Helium-like Ions. A. K. Pradhan and J. Michael 
Shull. 249, 821, 107-E1 (1981) 

Solar Observations and Atomic Data for the 3s? 'So-3s3p >P, 
Transition in S v. U. Feldman, G. A. Doschek, and A. K. 
Bhatia. 250, 799, 119-B1 (1981) 

On Ionization Equilibrium in Solar Flares as Determined from 
X-Ray Emission Lines of Ca xvii and Ca xix. G. A. Dos- 
chek and U. Feldman. 251, 792, 130-B1 (1982) 

Scaled Collision Strengths for Hydrogenic Ions. Lawrence B. 
Golden, Robert E. H. Clark, Stephen J. Goett, and Douglas 
H. Sampson. 45, 603, 11-A1 (1981) (Abstr. in 244, 1095, 31- 
A4) 
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Atomic Processes—Continued 
Polynomial Partition Function Approximations of 344 Atomic 
and Molecular Species. Alan W. Irwin. 45, 621, 11-C1 (1981) 
(Abstr. in 244, 1096, 31-A5) 
The X-Ray Spectrum of a Hot Interstellar Plasma. J. Michael 
Shull. 46, 27, 13-D1 (1981) (Abstr. in 245, 1170, 47-G10) 
Photoabsorption Cross Sections for Positive Ions with Z < 30: 
Erratum. Robert F. Reilman and Steven T. Manson. 46, 115, 
14-G3 (1981) (Orig. paper in 40, 815, 24-D1) 
Autoionization: see Atomic Processes 


Black Holes 

A Trinary Model for SS 433. Bruce M. Barker, Gene G. Byrd, 
and R. F. O’Connell. 243, 263, 4-A8 (1981) 

Accretion onto Massive Black Holes: Effects of e—e* Pairs. 
Raphael Z. Yahel and Wolfgang Brinkmann. 244, L7, 21-A9 
(1981) 

Rotation-Induced Bistability of Transonic Accretion onto a 
Black Hole. Marek A. Abramowicz and W. H. Zurek. 246, 
314, 52-C9 (1981) 

Variable Polarization Properties of Flares on Relativistic Ac- 
cretion Disks with Application to Electron Scattering and 
Synchrotron Radiation. Serge Pineault. 246, 612, 57-E3 
(1981) 

Choking of Optically Thin Spherical Accretion by Dissipative 
Heating. Ernst T. Scharlemann. 246, L15, 53-BS5 (1981) 

Accretion Disk Models for QSOs and Active Galactic Nuclei: 
The Role of Magnetic Viscosity. Philip J. Sakimoto and 
Ferdinand V. Coroniti. 247, 19, 64-B10 (1981) 

A New Look at the Dynamics of Twisted Accretion Disks. 
Stephen P. Hatchett, Mitchell C. Begelman, and Craig L. 
Sarazin. 247, 677, 72-C1 (1981) 

Magnetic Field Generation by Rotating Black Holes. D. A. 
Leahy and A. Vilenkin. 248, 13, 80-B2 (1981) 

Matter-Antimatter Separation in the Early Universe by Ro- 
tating Black Holes. Denis A. Leahy. 249, 403, 103-A4 (1981) 

The Solar Modulation of Galactic Cosmic Rays in the Outer 
Heliosphere. F. B. McDonald, N. Lal, J. H. Trainor, M. A. 
I. Van Hollebeke, and William R. Webber. 249, L71, 108- 
All (1981) 

The Formation of Galaxies from Massive Neutrinos. Marc 
Davis, Myron Lecar, Carlton Pryor, and Edward Witten. 
250, 423, 115-A4 (1981) 

X-Rays from Active Galactic Nuclei. Fumio Takahara, Sa- 
chiko Tsuruta, and Setsuo Ichimura. 251, 26, 120-C2 (1982) 

BL Lacertae Objects 

X-Ray Observations of Six BL Lacertae Fields. D. Maccagni 
and M. Terenghi. 243, 42, 1-D6 (1981) 

The Spectral Flux Distribution of the Candidate BL Lacertae 
Object 1218+304 (= 2A 1219+305). J. E. Ledden, S. L. 
O’Dell, W. A. Stein, and W. Z. Wisniewski. 243, 47, 1-E3 
(1981) 

Variable X-Ray Spectra of BL Lacertae Objects: HEAO 1 
Observations of PKS 0548 —322 and 2A 1219+305. D. M. 
Worrall, E. A. Boldt, S. S. Holt, R. F. Mushotzky, and P. J. 
Serlemitsos. 243, 53, 1-E9 (1981) 

The Class of Highly Polarized Quasars: Observations and De- 
scription. Richard L. Moore and H. S. Stockman. 243, 60, 
1-F3 (1981) 

Quasi-simultaneous Observations of the BL Lacertae Object 
MRK 501 in X-Ray, UV, Visible, IR, and Radio Frequencies. 
Y. Kondo, D. M. Worrall, R. F. Mushotzky, K. R. H. Hack- 
ney, J. B. Oke, H. K. C. Yee, G. Neugebauer, K. Matthews, 
P. A. Feldman, and Robert L. Brown. 243, 690, 11-B1 (1981) 

Relativistic Jets as X-Ray and Gamma-Ray Sources. Arieh 
K6nigal. 243, 700, 11-B11 (1981) 

Radiation Force on a Relativistic Plasma and the Eddington 
Limit. $. L. O’Dell. 243, L147, 16-C9 (1981) 

Variable Polarization Properties of Flares on Relativistic Ac- 


cretion Disks with Application to Electron Scattering and 
Synchrotron Radiation. Serge Pineault. 246, 612, 57-E3 
(1981) 

Extremely Red Compact Radio Sources: The Empty Field 
Objects. C. A. Beichman, S. H. Pravdo, G. Neugebauer, B. 
T. Soifer, K. Matthews, and H. A. Wootten. 247, 780, 74-D7 
(1981) 

Observations of Six Flat Spectrum Sources from the 5 GHz 
Survey. P. Biermann, H. Duerbeck, A. Eckart, K. Fricke, 
K. J. Johnston, H. Kuhr, J. Liebert, I. I. K. Pauliny-Toth, 
H. Schleicher, H. Stockman, P. A. Strittmatter, and A. 
Witzel. 247, L53, 73-C6 (1981) 

The Milli-Arcsecond Structure of a Complete Sample of Radio 
Sources. I. VLBI Maps of Seven Sources. T. J. Pearson and 
A. C. S. Readhead. 248, 61, 80-F4 (1981) 

Radio Polarization Rotators: BL Lacertae and 0727-115. 
Hugh D. Aller, Philip E. Hodge, and Margo F. Aller. 248, 
LS, 84-E6 (1981) 

The Detection of X-Ray Emission from the BL Lacertae Object 
Markarian 180. Stuart L. Mufson and Donald J. Hutter. 248, 
L61, 91-D6 (1981) 

CCD Photometry of the BL Lacertae Objects 1218+ 304, 
1219+ 28, and 1727+50: Point Sources, Associated Nebu- 
losity, and Broad-Band Spectra. Donna Weistrop, David B. 
Shaffer, Richard F. Mushotzky, Harold J. Reitsema, and 
Bradford A. Smith. 249, 3, 97-A7 (1981) 

Detection of Lyman Continuum Absorption in the BL Lacertae 
Object Pks 0735+ 178. J. N. Bregman, A. E. Glassgold, and 
P. J. Huggins. 249, 13, 97-B3 (1981) 

VLBI and X-Ray Observations of Compact Nuclei in Pairs of 
Galaxies. P. Biermann, P. P. Kronberg, E. Preuss, R. T. 
Schilizzi, and D. B. Shaffer. 250, L49, 119-E2 (1981) 

Compton Losses, Compton Rockets. Andrew Y. S. Cheng and 
S. L. O'Dell. 251, L49, 125-D3 (1982) 

Radiation Force on a Relativistic Plasma and the Eddington 
Limit: Erratum. S. L. O’ Dell. 251, L55, 125-D9 (1982) (Orig. 
paper in 243, L147, 16-C10) 

A Revised Optical Catalog of Quasi-stellar Objects: Erratum. 
Adelaide Hewitt and Geoffrey Burbidge. 46, 113, 14-Gl 
(1981) (Orig. paper in 43, 57, 14-A1) 


Ca 11 Emission 

Short Time-Scale Variability of Chromospheric Ca 11 in Late- 
Type Stars. S. L. Baliunas, L. Hartmann, A. H. Vaughan, 
W. Liller, and A. K. Dupree. 246, 473, 55-B9 (1981) 

Stellar Model Chromospheres. XII. High-Resolution, Absolute 
Flux Profiles of the Ca 1m H and K Lines in dMe and 
Non-dMe Stars. Mark S. Giampapa, Simon P. Worden, Tim- 
othy J. Schneeberger, and Lawrence E. Cram. 246, 502, 55- 
D14 (1981) 

Lithium Abundances, K Line Emission, and Ages of Nearby 
Solar Type Stars. Douglas K. Duncan. 248, 651, 88-F7 (1981) 

Discovery and Observation of BY Draconis Variables. Bernard 
W. Bopp, Paul V. Noah, A. Klimke, and John Africano. 249, 
210, 99-B7 (1981) 

Solar Luminosity Variation. III. Calcium K Variation from 
Solar Minimum to Maximum in Cycle 21. O. R. White and 
W. C. Livingston. 249, 798, 107-B8 (1981) 

Stellar Rotation in Lower Main-Sequence Stars Measured from 
Time Variations in H and K Emission-Line Fluxes. I. Initial 
Results. Arthur H. Vaughan, Sallie L. Baliunas, Frans Mid- 
delkoop, Lee W. Hartmann, Dimitri Mihalas, Robert W. 
Noyes, and George W. Preston. 250, 276, 112-C6 (1981) 

Stellar Chromospheres and Coronae. R. Grant Athay. 250, 
709, 118-A13 (1981) 

Observations of Late-Type Dwarfs of the Young and Old Disk 
Populations Using DDO Photometry. A. R. Upgren, D. W. 
Dawson, and P. K. Lu. 251, 557, 127-E12 (1982) 

Cataclysmic Stars: see Stars: Novae; Stars: U Geminorum 
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Clusters: Associations 

Far-Infrared Observations of the Cepheus OB3 Molecular 
Cloud. Neal J. Evans Il, E. E. Becklin, C. Beichman, lan 
Gatley, R. H. Hildebrand, Jocelyn Keene, M. H. Slovak, 
M. W. Werner, and S. E. Whitcomb. 244, 115, 18-C3 (1981) 

Mass Loss from Very Luminous OB Stars and the Cygnus 
Superbubble. David C. Abbott, John H. Bieging, and Ed 
Churchwell. 250, 645, 117-C13 (1981) 

Mass Loss Rates from O Stars in OB Associations. Catharine 
D. Garmany, Gordon L. Olson, Peter S. Conti, and M. E. 
Van Steenberg. 250, 660, 117-E1 (1981) 

The Spectra of Two New Intermediate Helium Stars. John S. 
Drilling. 250, 701, 118-A1 (1981) 

Clusters: Globular 

The Stability of the Grand Microcanonical Ensemble for 
Bounded Isothermal Spheres. M. Lecar and J. Katz. 243, 
983, 14-D12 (1981) 

The Far-Ultraviolet Energy Distribution of Two Globular Clus- 
ter Blue Horizontal-Branch Stars in M13. Klaas S. de Boer 
and Arthur D. Code. 243, L33, 5-C5 (1981) 

The Locations of X-Ray Sources in Globular Clusters: Erra- 
tum. J. G. Jernigan and G. W. Clark. 243, L111, 10-D13 
(1981) (Orig. paper in 231, L125, 75-G10) 

The Abundance Spread in the Giants of NGC 6752. John Nor- 
ris, P. L. Cottrell, K. C. Freeman, and G. S. Da Costa. 244, 
205, 19-B10 (1981) 

A Theoretical Calibration of the AS System. A. Manduca. 245, 
258, 35-F7 (1981) 

The Halo Globular Clusters of the Giant Elliptical Galaxy 
Messier 87. S. E. Strom, J. C. Forte, W. E. Harris, K. M. 
Strom, D. C. Wells, and Malcolm G. Smith. 245, 416, 38-F1 
(1981) 

On the Differences between Globular Clusters and Spheroidal 
Populations in Three Elliptical Galaxies. J. C. Forte, S. E. 
Strom, and K. M. Strom. 245, L9, 37-A12 (1981) 

Correlated Cyanogen and Sodium Anomalies in the Globular 
Clusters 47 Tuc and NGC 6752. P. L. Cottrell and G. S. Da 
Costa. 245, L79, 43-D1 (1981) 

Strengths of Spectral Features of Giant Stars in Outlying Halo 
Clusters. Robert D. McClure and James E. Hesser. 246, 
136, 50-D7 (1981) 

Infrared Photometry of Red Giants in the Globular Cluster 47 
Tucanae. Jay A. Frogel, S. E. Persson, and Judith G. Cohen. 
246, 842, 60-B11 (1981) 

Odd-Parity Perturbations of Spherically Symmetric Star Clus- 
ters in General Relativity. Roberto Semenzato and James 
R. Ipser. 247, 671, 72-B9 (1981) 

The Ages and Metallicities of the Globular Clusters in the 
Fornax Dwarf Spheroidal Galaxy. Robert Zinn and S. E. 
Persson. 247, 849, 75-C11 (1981) 

Abundances in Globular Cluster Red Giants. IV. M22 and Om- 
ega Centauri. Judith Cohen. 247, 869, 75-ES (1981) 

The Intermediate Age Globular Cluster NGC 152 in the Small 
Magellanic Cloud. P. W. Hodge. 247, 894, 75-G6 (1981) 

Discovery of an Obscured Globular Cluster Associated with 
GX 354+0 (=4U/MXB 1728-34). Jonathan E. Grindley 
and Paul Hertz. 247, L17, 68-E4 (1981) 

Discovery of Two New X-Ray Burst Sources in the Globular 
Clusters Terzan 1 and Terzan 5. K. Makishima, T. Ohashi, 
H. Inoue, K. Koyama, M. Matsuoka, T. Murakami, M. Oda, 
Y. Ogawara, N. Shibazaki, Y. Tanaka, I. Kondo, S. Hay- 
akawa, H. Kunieda, F. Makino, K. Masai, F. Nagase, Y. 
Tawara, S. Miyamoto, H. Tsunemi, and K. Yamashita. 247, 
L23, 68-E11 (1981) 

MS V101: A Close Binary System in a Globular Cluster. Bruce 
Margon, Ronald A. Downes, and James E. Gunn. 247, L89, 
73-E12 (1981) 

The Oosterhoff Period Groups and the Age of Globulae Clus- 
ters. II. Properties of RR Lyrae Stars in Six Clusters: the 


P-L-A Relation. Allan Sandage. 248, 161, 81-G5 (1981) 

The Cyanogen Distribution of M4 and the Possible Connection 
Between Horizontal Branch Morphology and Chemical In- 
homogeneity. John Norris. 248, 177, 82-A8 (1981) 

Where is Population III? Howard E. Bond. 248, 606, 88-C3 
(1981) 

The Giant Branch of the Globular Cluster NGC 3201. G. S. 
Da Costa, Jay A. Frogel, and Judith G. Cohen. 248, 612, 
88-C9 (1981) 

A High-Resolution Optical Survey of Interstellar Absorption 
Lines Toward Globular Clusters and Extragalactic Objects. 
II. Further Data. Antoinette Songaila, Lennox L. Cowie, 
and D. G. York. 248, 956, 92-G1 (1981) 

Circumstellar Winds in Globular Cluster Giants. Ruth C. Pe- 
terson. 248, L31, 84-G3 (1981) 

Spectroscopic Evidence for a Wide Range in Abundances 
among Faint Subgiant Stars in the Globular Cluster Omega 
Centauri. R. A. Bell, Gretchen L. H. Harris, James E. Hes- 
ser, and R. D. Cannon. 249, 637, 105-D4 (1981) 

Superluminous Giants in Magellanic Cloud Clusters. Phillip J. 
Flower. 249, L11, 101-E12 (1981) 

Photometry of the Cores of Globular Clusters. III. NGC 6712. 
Donald H. Martins and Christopher A. Harvel. 250, 135, 
110-F5 (1981) 

The Metal Abundances of RR Lyrae Stars in the Globular 
Clusters NGC 6712 and NGC 6723. Horace A. Smith. 250, 
719, 118-B9 (1981) 

Polarization of Scattered Light in Globular Clusters. P. G. 
Martin and S. J. Shawl. 251, 108, 121-B8 (1982) 

Globular Clusters and Galaxy Mergers. William E. Harris. 251, 
497, 126-G4 (1982) 

A Catalog of Radial Velocities in Galactic Globular Clusters. 
R. F. Webbink. 45, 259, 5-A1 (1981) (Abstr. in 242, 1283, 130- 
G2) 

The Oosterhoff Period Groups and the Age of Globular Clus- 
ters. I. Photometry of Cluster Variables in M15. Allan San- 
dage, Basil Katem, and Mary Sandage. 46, 41, 13-F1 (1981) 
(Abstr. in 245, 1170, 47-G10) 

Carbon and Nitrogen Abundances in the Giant Stars of the 
Globular Clusters M3 and M13. Nicholas B. Suntzeff. 47, 
1, 19-A2 (1981) (Abstr. in 248, 392, 84-C13) 

Clusters: Open 

Membersip of the Old Open Cluster NGC 2506. Liang-Tai 
George Chiu and William F. van Altena. 243, 827, 12-E11 
(1981) 

The Old Open Cluster NGC 2506 and Its Similarity to NGC 
2420. Robert D. McClure, Bruce A. Twarog, and William 
T. Forrester. 243, 841, 12-GS (1981) 

The Ultraviolet Interstellar Extinction Curve in the Pleiades. 
A. N. Witt, R. C. Bohlin, and T. P. Stecher. 244, 199, 19-B4 
(1981) 

HZ 9: A White-Dwarf—Red-Dwarf Spectroscopic Binary in the 
Hyades. Howard H. Lanning and Peter Pesch. 244, 280, 20- 
A4 (1981) 

A Photometric and Spectroscopic Search for White Dwarfs in 
the Young Open Cluster IC 2602. Barbara J. Anthony- 
Twarog. 245, 247, 35-E10 (1981) 

Rotational Velocities of Pre-Main-Sequence Stars. Stuart N. 
Vogel and Leonard V. Kuhi. 245, 960, 45-F4 (1981) 

The Open Cluster NGC 3532. Olin J. Eggen. 246, 817, 59-G7 
(1981) 

King 8: A Metal-poor Disk Cluster. C. A. Christian. 246, 827, 
60-A3 (1981) 

Chromospheric Decay and the Ages of Solar Type Stars. Don 
C. Barry, Richard H. Cromwell, Keith Hege, and Stephen 
A. Schoolman. 247, 210, 66-C6 (1981) 

Blue Stragglers in M67. O. J. Eggen. 247, 503, 70-D1 (1981) 

The Region of NGC 2287 and CR 121. Olin J. Eggen. 247, 507, 
70-DS5 (1981) 
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Clusters: Open—Continued 

IUE Observations of Eight OB Stars in NGC 2244: Ultraviolet 
Continua and Extinction. Derck Massa and Peter S. Conti. 
248, 201, 82-C4 (1981) 

Formation of 0B Clusters: VLA Observations. Paul T. P. Ho 
and Aubrey D. Haschick. 248, 622, 88-D5 (1981) 

Stellar Coronae in the Hyades: A Soft X-Ray Survey with the 
Einstein Observatory. Robert A. Stern, Marie-Christine Zol- 
cinski, Spiro K. Antiochos, and James H. Underwood. 249, 
647, 105-E1 (1981) 

The Evolution of Intermediate-Mass Stars from the Zero-Age 
Main Sequence to the Base of the Asymptotic Giant Branch 
as a Function of Mass and Composition. Stephen Allan 
Becker. 45, 475, 8-E1 (1981) (Abstr. in 244, 359, 20-G2) 

Cluster-Type Variables: see Stars: RRLyrae 
Comets 

Hydrogen Production Rates from Ground-based Fabry-Perot 
Observations of Comet Kohoutek. F. Scherb. 243, 644, 9- 
Cl (1981) 

On the Development and Global Oscillations of Cometary Io- 
nospheres. Harry L. F. Houpis and D. A. Mendis. 243, 1088, 
15-E5 (1981) 

Radio Observations of Comet Bradfield (19791). J. M. Hollis, 
J.C. Brandt, R. W. Hobbs, S. P. Maran, and P. D. Feldman. 
244, 355, 20-F12 (1981) 

Chemical Model Calculations of C,, C;, CH, CN, OH, and 
NH, Abundances in Cometary Comae. G. F. Mitchell, S. S. 
Prasad, and W. T. Huntress. 244, 1087, 30-G10 (1981) 

Amorphous Ice and the Behavior of Cometary Nuclei. R. Smo- 
luchowski. 244, L31, 21-C5 (1981) 

Cometary Tails. D. B. Beard. 245, 743, 42-C12 (1981) 

Interplanetary Gas. XXVI. On the Reconnection of Magnetic 
Fields in Cometary Ionospheres at Interplanetary Sector 
Boundary Crossings. Malcolm B. Niedner, Jr., James A. 
Ionson, and John C. Brandt. 245, 1159, 47-F13 (1981) 

On Pumping of the OH Ground State in Comets. Moshe Elitzur. 
246, 354, 52-F11 (1981) 

On the Microwave Emission from Comets. D. M. Gibson and 
R. W. Hobbs. 248, 862, 91-A1 (1981) 

Where is the Ice in Comets? Michael F. A’ Hearn, Eliahu Dwek, 
and Alan T. Tokunaga. 248, L147, 96-D13 (1981) 

On the Electrostatic Charging of the Cometary Nucleus. D. 
A. Mendis, Jay Roderick Hill, Harry L. F. Houpis, and E. 
C. Whipple, Jr. 249, 787, 107-A11 (1981) 

On the Dust Zoning of Rapidly Rotating Cometary Nuclei. 
Harry L. F. Houpis and D. A. Mendis. 251, 409, 124-D2 
(1982) 

Statistical Equilibrium in Cometary C). II. Triplet-Singlet, 
Phillips, Ballik-Ramsey, and Mulliken Bands. K. S. Krishna 
Swamy and C. R. O'Dell. 251, 805, 130-C2 (1982) 

Water Production Models for Comet Bradfield (1979 X). H. A. 
Weaver, P. D. Feldman, M. C. Festou, and M. F. A’ Hearn. 
251, 809, 130-C7 (1982) 

Interplanetary Gas. XXVII. A Catalog of Disconnected Events 
in Cometary Plasma Tails. Malcolm B. Niedner, Jr. 46, 141, 
15-D2 (1981) (Abstr. in 246, 554, 56-A13) 

Convection 

On the Acoustic Flux of Sirius A. G. Fontaine, B. Villeneuve, 
and J. Wilson. 243, 550, 8-C8 (1981) 

Rotation in Solar-Type Stars. I. Evolutionary Models for the 
Spin-down of the Sun. A. S. Endal and S. Sofia. 243, 625, 
9-A9 (1981) 

Convection and Magnetic Fields in Stars. D. J. Galloway and 
N. O. Weiss. 243, 945, 14-B1 (1981) 

A Variable Mixing Length Ratio for Convection Theory. Kwing 
L. Chan, Charles L. Wolff, and Sofia Sabatino. 244, 582, 24- 
C9 (1981) 

Radiative and Other Effects from Internal Waves in Solar and 
Stellar Interiors. William H. Press. 245, 286, 36-A7 (1981) 


Technetium and Mixing in Simulated Populations of Double- 
Shell Phase Stars. John M. Scalo and Glenn E. Miller. 246, 
251, 51-F2 (1981) 

The Effect of Convection on the Propagation of Relativistic 
Galactic Electrons: Erratum. J. Lerche and R. Schlickeiser. 
246, 360, 52-G3 (1981) (Orig. paper in 239, 1089, 80-D6) 

Leptonic Overturn and Shocks in Collapsing Stellar Cores. 
James M. Lattimer and T. J. Mazurek. 246, 955, 61-D3 (1981) 

Disk Models with Convective Viscosity. Samuel C. Vila. 247, 
499, 70-C10 (1981) 

Convective Overshooting in the Evolution of Very Massive 
Stars. Richard Stothers and Chao-wen Chin. 247, 1063, 77- 
FS (1981) 

Solar Surface Magnetic Fields: A Model. E. Knobloch. 247, 
L93, 73-F2 (1981) 

On the Entropy of Mixing, with Particular Reference to its 
Effect on Dredge-Up During Helium Shell Flashes. P. R. 
Wood. 248, 311, 83-D10 (1981) 

Generation of Coronal Electric Currents Due to Convective 
Motions on the Photosphere. Takashi Sakurai and Randolph 
H. Levine. 248, 817, 90-D9 (1981) 

Stellar Convection Theory. III. Dynamical Coupling of the 
Two Convection Zones in A-Type Stars by Penetrative Mo- 
tions. Jean Latour, Juri Toomre, and Jean-Paul Zahn. 248, 
1081, 94-B10 (1981) 

An Improved Search for Large-Scale Convection Cells in the 
Solar Atmosphere. B. J. LaBonte, R. Howard, and P. A. 
Gilman. 250, 796, 119-A12 (1981) 

Compressible Convection in a Rotating Spherical Shell. I. 
Anelastic Equations. Peter A. Gilman and Gary A. Glatz- 
maier. 45, 335, 5-G1 (1981) (Abstr. in 243, 679, 9-E8) 

Compressible Convection in a Rotating Spherical Shell. II. A 
Linear Anelastic Model. Gary A. Glatzmaier and Peter A. 
Gilman. 45, 351, 6-A2 (1981) (Abstr. in 243, 679, 9-E8) 

Compressible Convection in a Rotating Spherical Shell. III. 
Analytic Model for Compressible Vorticity Waves. Gary A. 
Glatzmaier and Peter A. Gilman. 45, 381, 6-C6 (1981) (Abstr. 
in 243, 679, 9-E8) 

Dynamically Consistent Nonlinear Dynamos Driven by Con- 
vection in a Rotating Spherical Shell. Peter A. Gilman and 
Jack Miller. 46, 211, 16-F1 (1981) (Abstr. in 246, 555, 56- 
Al4) 

Compressible Convection in a Rotating Spherical Shell. IV. 
Effects of Viscosity, Conductivity, Boundary Conditions, 
and Zone Depth. Gary A. Glatzmaier and Peter A. Gilman. 
47, 103, 20-G2 (1981) (Abstr. in 248, 1217, 95-E9) 

Cool Stars: see Stars: Late-Type 
Cosmic Background Radiation 

On the Anisotropy of the Cosmological Background Matter 
and Radiation Distribution. I. The Radiation Anisotropy in 
a Spatially Flat Universe. M. L. Wilson and Joseph Silk. 
243, 14, 1-B3 (1981) 

Dipole and Quadrupole Anisotropy of the 2.7 K Radiation. 
Stephen P. Boughn, Edward §. Cheng, and David T. Wilk- 
inson. 243, L113, 16-A2 (1981) 

Large-Scale Fluctuations in the Microwave Background and 
the Small-Scale Clustering of Galaxies. P. J. E. Peebles. 243, 
L119, 16-A7 (1981) 

Large-Angular-Scale Anisotropy in the Cosmic Background 
Radiation. M. V. Gorenstein and G. F. Smoot. 244, 361, 22- 
AS (1981) 

Large-Scale Anisotropy of the Cosmic Microwave Back- 
ground. Joseph Silk and Michael L. Wilson. 244, L37, 26- 
A2 (1981) 

Polarization of the Cosmic Background Radiation. Philip M. 
Lubin and George F. Smoot. 245, 1, 33-A4 (1981) 

Fluctuations in the Cosmic Blackbody Radiation Due to Gas 
in Galaxy Clusters. Yoel Rephaeli. 245, 351, 38-A4 (1981) 

Distortions in the Cosmic Background Radiation and Big-Bang 
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4He Nucleosynthesis. G. J. Mathews, Y. Alhassid, and G. 
M. Fuller. 246, 361, 54-A4 (1981) 

Implications of the Deviations in the Spectrum of the Cosmic 
Background Radiation. Robert J. Bontz, Richard H. Price, 
and Mark P. Haugan. 246, 592, 57-C11 (1981) 

Near-Millimeter Spectrum of the Microwave Background. 
David P. Woody and Paul L. Richards. 248, 18, 80-B7 (1981) 

Distortions of the Microwave Background Spectrum by Dust. 
John Negroponte, Michael Rowan-Robinson, and Joseph 
Silk. 248, 38, 80-C13 (1981) 

Pressure Broadening of Oxygen and Its Implications for 
Cosmic Background Measurements. Herbert M. Pickett, 
Edward A. Cohen, and David E. Brinza. 248, L49, 85-A12 
(1981) 

Intergalactic Shells at Large Redshift. J. Michael Shull and 
Joseph Silk. 249, 26, 97-C2 (1981) 

Possible Detection of Far-Ultraviolet Line Emission from a 
Hot Galactic Corona. P. D. Feldman, W. H. Brune, and R. 
C. Henry. 249, L51, 107-G6 (1981) 

Quasar Reddening, Intergalactic Dust, and the Microwave 
Background. Edward L. Wright. 250, 1, 109-A5 (1981) 

Fluctuations in the Microwave Background at Intermediate 
Angular Scales. Francesco Melchiorri, Bianca Olivio Mel- 
chiorri, Cecilia Ceccarelli, and Luca Pietranera. 250, Li, 
114-B2 (1981) 

Observations of a Decrement in the Microwave Background 
Radiation Toward the Distant Cluster of Galaxies 0016+ 16. 
M. Birkinshaw, S. F. Gull, and A. T. Moffet. 251, L69, 131- 
Al2 (1982) 

Cosmic Rays: Abundances 

Anomalous Isotopic Composition of Cosmic Rays. S. E. Woos- 
ley and Thomas A. Weaver. 243, 651, 9-C8 (1981) 

The Low-Energy Galactic Cosmic Ray Carbon, Nitrogen, and 
Oxygen Isotopic Composition. 7. Gregory Guzik. 244, 695, 
25-D10 (1981) 

The Elemental and Isotopic Composition of Cosmic Rays: 
Silicon to Nickel. Judith S. Young, Phyllis S. Freier, C. Jake 
Waddington, Nancy R. Brewster, and Robert K. Fickle. 246, 
1014, 62-A9 (1981) 

Interpretation of Cosmic Ray Composition: The Path Length 
Distribution. R. J. Protheroe, J. F. Ormes, and G. M. Com- 
stock. 247, 362, 67-G7 (1981) 

Cosmic-Ray Abundances of Elements with Atomic Number 
26 < Z < 40 Measured on HEAO 3. W. R. Binns, R. K. 
Fickle, T. L. Garrard, M. H. Israel, J. Klarmann, E. C. 
Stone, and C. J. Waddington. 247, L115, 79-B12 (1981) 

High-Resolution Observations of the Isotopic Composition of 
Carbon and Silicon in the Galactic Cosmic Rays. M. E. 
Wiedenbeck and D. E. Greiner. 247, L119, 79-C2 (1981) 

Detection of Stopped Solar Flare Helium in Lunar Rock 68815. 
A. Yaniv and K. Marti. 247, L143, 79-D11 (1981) 

The Abundances and Energy Spectra of Cosmic Ray Iron and 
Nickel at Energies from 1 to 10 GeV per amu. Gary Mina- 
gawa. 248, 847, 90-F11 (1981) 

Neutron Oscillation as a Source of Cosmic Ray Antinucleons. 
Osamu Sawada, Masataka Fukugita, and Jiro Arafune. 248, 
1162, 95-A9 (1981) 

A Measurement of the Cosmic-Ray Antiproton Flux and a 
Search for Antihelium. Andrew Buffington, Stephen M. 
Schindler, and Carlton R. Pennypacker. 248, 1179, 95-B12 
(1981) 

Cosmic Ray Antiprotons in the Closed Galaxy Model. R. J. 
Protheroe. 251, 387, 124-B8 (1982) 

Spectral and Compositional Variations of Low Energy Ions 
during an Energetic Storm Particle Event. B. Klecker, M. 
Scholer, D. Hovestadt, G. Gloeckler, and F. M. Ipavich. 
251, 393, 124-B14 (1982) 

Indicators of Nucleosynthesis and Acceleration Processes in 
the Ultraheavy Cosmic Rays: 24 < Z < 59. J. B. Blake and 


S. H. Margolis. 251, 402, 124-C9 (1982) 

The Isotopic Composition of Cosmic Ray B, C, N, and O 
Nuclei. R. A. Mewaldt, J. D. Spalding, E. C. Stone, and R. 
E. Vogt. 251, L27, 125-B11 (1982) 

Preacceleration in Collapsing Magnetic Neutral Sheets and 
Anomalous Abundances of Solar Flare Particles. D. J. Mul- 
lan and R. H. Levine. 47, 87, 20-A2 (1981) (Abstr. in 248, 
1217, 95-E9) 


Cosmic Rays: General 


A Possible Mechanism for the Origin of the Tridiurnal Variation 
in the Cosmic Radiation. A. J. Owens. 243, 322, 4-F4 (1981) 

Anomalous Isotopic Composition of Cosmic Rays. S. E. Woos- 
ley and Thomas A. Weaver. 243, 651, 9-C8 (1981) 

A Model for Energetic Electron Transport in Extragalactic 
Radio Sources. Steven R. Spangler and John P. Basart. 243, 
1103, 15-F7 (1981) 

Effects of Drift on the Transport of Cosmic Rays. IV. Modu- 
lation by a Wavy Interplanetary Current Sheet. J. R. Jokipii 
and Barry Thomas. 243, 1115, 15-GS5 (1981) 

The Inapplicability of Spatial Diffusion Models for Solar 
Cosmic Rays. A. J. Owens and T. I. Gombosi. 245, 328, 36- 
D7 (1981) 

Galactic Cosmic Ray Diffusion with Arbitrary Radial Distri- 
butions. Jon M. Wallace. 245, 753, 42-D8 (1981) 

The Effect of Convection on the Propagation of Relativistic 
Galactic Electrons: Erratum. J. Lerche and R. Schlickeiser. 
246, 360, 52-G3 (1981) (Orig. paper in 239, 1089, 80-D6) 

The y-Ray Source CG 353 + 16: A Supernova Shock Interacting 
with the Cloud Rho Ophiuchi. G. E. Morfill, H. J. Valk, L. 
Drury, M. Forman, G. F. Bignami, and P. A. Caraveo. 246, 
810, 59-F13 (1981) 

Scale Size of the Cosmic Ray Modulating Region. R. P. Kane. 
246, 1010, 62-A5 (1981) 

Singly Charged Energetic Helium Emitted in Solar Flares. D. 
Hovestad, G. Gloeckler, H. Héfner, B. Klecker, F. M. Ipav- 
ich, C. Y. Fan, L.A. Fisk, J. J. O’Gallagher, and M. Scholer. 
246, L81, 56-F1 (1981) 

Cosmic Ray Drift, Shock Wave Acceleration, and the Anom- 
alous Component of Cosmic Rays. M. E. Pesses, J. R. Jok- 
ipii, and D. Eichler. 246, L85, 56-F5 (1981) 

Radially Propagating Shock Waves in the Outer Heliosphere: 
The Evidence from Pioneer 10 Energetic Particle and Plasma 
Observations. Frank B. McDonald, James H. Trainor, John 
D. Mihalov, John H. Wolfe, and William R. Webber. 246, 
L165, 63-C8 (1981) 

The Transport Equation for Charged Particles in the Solar 
Wind. J. J. Henning. 247, 312, 67-C10 (1981) 

The Power-Law Spectrum of Shock-Accelerated Relativistic 
Particles. F. Curtis Michel. 247, 664, 72-B2 (1981) 

A Cosmic-Ray—Mediated Shock in the Solar System. David 
Eichler. 247, 1089, 78-A4 (1981) 

Recent Cosmic-Ray Antiproton Measurements and Astro- 
physical Implications. Andrew Buffington and Stephen M. 
Schindler. 247, L105, 79-B2 (1981) 

High-Resolution Observations of the Isotopic Composition of 
Carbon and Silicon in the Galactic Cosmic Rays. M. E. 
Wiedenbeck and D. E. Greiner. 247, L119, 79-C2 (1981) 

Hydromagnetic Shock Structure in the Presence of Cosmic 
Rays. L. O’C. Drury and H. J. Volk. 248, 344, 83-G2 (1981) 

The Role of Particle Drifts in Solar Modulation. M. A. Lee and 
L. A. Fisk. 248, 836, 90-E14 (1981) 

Comment on "The Role of Particle Drifts in Solar Modulation” 
by Lee and Fisk. P. A. Isenberg and J. R. Jokipii. 248, 845, 
90-F9 (1981) 

Effects of Particle Drift on the Transport of Cosmic Rays. IV. 
More Realistic Diffusion Coefficients. J. R. Jokipii and J. 
M. Davila. 248, 1156, 95-A3 (1981) 

Measurement of the Cosmic-Ray Sidereal Anisotropy Near 
1500 GV. D. J. Cutler, H. E. Bergeson, J. F. Davis, and D. 
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Cosmic Rays: General—Continued 
E. Groom. 248, 1166, 95-A13 (1981) 

The Diffuse Galactic Gamma Radiation: The Compton Con- 
tribution and Component Separation by Energy Interval and 
Galactic Coordinates. D. A. Kniffen and C. E. Fichtel. 250, 
389, 113-D14 (1981) 

Cosmic Ray Antiprotons in the Closed Galaxy Model. R. J. 
Protheroe. 251, 387, 124-B8 (1982) 

Spectral and Compositional Variations of Low Energy Ions 
during an Energetic Storm Particle Event. B. Klecker, M. 
Scholer, D. Hovestadt, G. Gloeckler, and F. M. Ipavich. 
251, 393, 124-B14 (1982) 

Indicators of Nucleosynthesis and Acceleration Processes in 
the Ultraheavy Cosmic Rays: 24 < Z < 59. J. B. Blake and 
S. H. Margolis. 251, 402, 124-C9 (1982) 

The Isotopic Composition of Cosmic Ray B, C, N, and O 
Nuclei. R. A. Mewaldt, J. D. Spalding, E. C. Stone, and R. 
E. Vogt. 251, L27, 125-B11 (1982) 

Cosmology 

Relic Neutrinos ard the Density of the Universe. David N. 
Schramm and Gary Steigman. 243, 1, 1-A4 (1981) 

Production of Primordial Helium and Deuterium as a Strong- 
Field Test of Gravitation Theory. D. Falik and R. Opher. 
243, 8, 1-All (1981) 

On the Anisotropy of the Cosmological Background Matter 
and Radiation Distribution. I. The Radiation Anisotropy in 
a Spatially Flat Universe. M. L. Wilson and Joseph Silk. 
243, 14, 1-B3 (1981) 

Massive Neutrinos and Galaxy Formation. Frans §. Klink- 
hamer and Colin A. Norman. 243, L1, 5-A2 (1981) 

Dipole and Quadrupole Anisotropy of the 2.7 K Radiation. 
Stephen P. Boughn, Edward S. Cheng, and David T. Wilk- 
inson. 243, L113, 16-A2 (1981) 

Large-Scale Fluctuations in the Microwave Background and 
the Small-Scale Clustering of Galaxies. P. J. E. Peebles. 243, 
L119, 16-A7 (1981) 

Galaxy Formation in an Intergalactic Medium Dominated by 
Explosions. Jeremiah P. Ostriker and Lennox L. Cowie. 243, 
L127, 16-B1 (1981) 

Cosmology with Another Theory of Gravity. II. Peter Rastall. 
244, 1, 17-A4 (1981) 

Large-Angular-Scale Anisotropy in the Cosmic Background 
Radiation. M. V. Gorenstein and G. F. Smoot. 244, 361, 22- 
AS (1981) 

Spectroscopy and Photometry of 3C 427.1 and 3C 13: Distant 
Radio Galaxies with z > 1.0. Hyron Spinrad, John Stauffer, 
and Harvey Butcher. 244, 382, 22-B12 (1981) 

Double Compton Emission in Radiation Dominated Thermal 
Plasmas. Alan P. Lightman. 244, 392, 22-C8 (1981) 

Limits to Source Counts and Cosmic Microwave Background 
Fluctuations at 10.6 GHz. G. A. Seielstad, C. R. Masson, 
and G. L. Berge. 244, 717, 27-A4 (1981) 

Q0957 + 561: Detailed Models of the Gravitational Lens Effect. 
Peter Young, James E. Gunn, Jerome Kristian, J. B. Oke, 
and James A. Westphal. 244, 736, 27-B14 (1981) 

’ On the Warped Optical Plane of M33: Erratum. Allan Sandage 
and Roberta M. Humphreys. 244, L35, 21-C9 (1981) (Orig. 
paper in 235, L1, 21-G2) 

Large-Scale Anisotropy of the Cosmic Microwave Back- 
ground. Joseph Silk and Michael L. Wilson. 244, L37, 26- 
A2 (1981) 

Polarization of the Cosmic Background Radiation. Philip M. 
Lubin and George F. Smoot. 245, 1, 33-A4 (1981) 

X-Ray Studies of Quasars with the Einstein Observatory. II. 
G. Zamorani, J. P. Henry, T. Maccacaro, H. Tananbaum, 
A. Soltan, Y. Avni, J. Liebert, J. Stocke, P. A. Strittmatter, 
R. J. Weymann, M. G. Smith, and J. J. Condon. 245, 357, 
38-A10 (1981) 

The Dynamics of Superclusters: Initial Determination of the 


Mass Density of the Universe at Large Scales. H. C. Ford, 
R. J. Harms, R. Ciardullo, and F. Bartok. 245, LS3, 43-B2 
(1981) 

Evolution of High-Redhift Galaxies. M. J. Lebofsky. 245, LS9, 
43-B7 (1981) 

Massive Neutrinos and Galaxy Formation: Erratum. F. R. 
Klinkhamer and C. A. Norman. 245, L97, 43-E4 (1981) (Orig. 
paper in 243, L1, 5-A2) 

Gravitational Distortion of the Images of Distant Radio Sources 
in an Inhomogeneous Universe. R. D. Blandford and M. 
Jaroszynski. 246, 1, 49-A4 (1981) 

Distortions in the Cosmic Background Radiation and Big-Bang 
4He Nucleosynthesis. G. J. Mathews, Y. Alhassid, and G. 
M. Fuller. 246, 361, 54-A4 (1981) 

Current QSO Statistics: Implications for the intergalactic Me- 
dium. Richard D. Sherman. 246, 765, 54-A8 (1981) 

Big-Bang Nuclesynthesis as a Probe of Cosmology and Particle 
Physics. Keith A. Olive, David N. Schramm, Gary Steig- 
man, Michael S. Turner, and Jongmann Yang. 246, 557, 57- 
A4 (1981) 

Implications of the Deviations in the Spectrum of the Cosmic 
Background Radiation. Robert J. Bontz, Richard H. Price, 
and Mark P. Haugan. 246, 592, 57-C11 (1981) 

Velocity Dispersions of Elliptical and SO Galaxies. II. Infall 
of the Local Group to Virgo. John L. Tonry and Marc Davis. 
246, 680, 58-C12 (1981) 

Gravitational Correlations and the Monopole Problem. J. N. 
Fry. 246, L93, 62-E2 (1981) 

Perturbed Friedmann-Robertson-Walker Universes: Obser- 
vations. R. Dominquez-Tenreiro. 247, 1, 64-A4 (1981) 

H 11 Regions as Extragalactic Distance Indicators. IV. The 
Virgo Cluster. Robert C. Kennicutt, Jr. 247, 9, 64-A12 (1981) 

Comment on the Time Evolution of the Cosmological Redshift. 
Kayll Lake. 247, 17, 64-B8 (1981) 

Existing and Potential Limits to Lifetimes of Massive Neutri- 
nos. Harry L. Shipman and Ramanath Cowsik. 247, L111, 
79-B8 (1981) 

On the Linear Theory of Density Perturbations in a Neutrino 
+ Baryon Universe. Jra Wasserman. 248, 1, 80-A4 (1981) 

Magnetic Field Generation by Rotating Black Holes. D. A. 
Leahy and A. Vilenkin. 248, 13, 80-B2 (1981) 

Hubble Ratio and Solar Motion from 200 Spiral Galaxies Hav- 
ing Distances Derived from the Luminosity Index. G. de 
Vaucouleurs and W. L. Peters. 248, 395, 86-A4 (1981) 

Hubble Ratio and Solar Motion from 300 Spirals Having Dis- 
tances Derived from H 1 Line Widths. G. de Vaucouleurs, 
W. L. Peters, L. Bottinelli, L. Gouguenheim, and G. Paturel. 
248, 408, 86-B3 (1981) 

Detection of 21 Centimeters Absorption at Z ~ 1.94 in the QSO 
Pks 1157+014. A. M. Wolfe and F. H. Briggs. 248, 460, 86- 
Fl (1981) 

Scale Covariant Gravitation. V. Kinetic Theory. S.-H. Hsieh 
and V. M. Canuto. 248, 790, 90-B10 (1981) 

Is the Gravitational Constant Changing? 7. C. Van Flandern. 
248, 813, 90-DS (1981) 

Primeval Adiabatic Perturbations: Constraints from the Mass 
Distribution. P. J. E. Peebles. 248, 885, 92-A4 (1981) 

On Gravitational Lenses and the Cosmological Evolution of 
Quasars. Y. Avni. 248, L95, 96-A7 (1981) 

Another Possible Case of a Gravitational Lens. B. Pacyznski 
and K. Gorski. 248, L101, 96-A12 (1981) 

The Redshift for Inhomogeneous Cosmological Models. N. A. 
Tomimura. 249, 23, 97-B13 (1981) 

Intergalactic Shells at Large Redshift. J. Michael Shull and 
Joseph Silk. 249, 26, 97-C2 (1981) 

Matter-Antimatter Separation in the Early Universe by Ro- 
tating Black Holes. Denis A. Leahy. 249, 403, 103-A4 (1981) 

The V/V,, Test for Quasars: A New Interpretation. M. R. S. 
Hawkins and N. J. Stewart. 251, 1, 120-A5 (1981) 
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The Growth of Anisotropic Structures in a Friedmann Uni- 
verse. John D. Barrow and Joseph Silk. 250, 432, 115-A13 
(1981) 

Fluctuations in the Microwave Background at Intermediate 
Angular Scales. Francesco Melchiorri, Bianca Olivio Mel- 
chiorri, Cecilia Ceccarelli, and Luca Pietranera. 250, L1, 
114-B2 (1981) 

Effects of Scattering on Continuum Radiation from Superno- 
vae and Determination of Their Distances. Robert V. Wa- 
goner. 250, L65, 119-F3 (1981) 

Toward the Application of a Metric Size Function in Galactic 
Evolution and Cosmology. S. Djorgovski and H. Spinrad. 
251, 417, 126-A4 (1982) 

A Statistical Measure of the Cosmological Density Parameter 
Using Clusters of Galaxies. R. Mark Wagner and Stephen 
C. Perrenod. 251, 424, 126-A11 (1982) 

Local Inhomogeneities in a Robertson-Walker Background. 
III. Elementary Growth Rates in a Flat Background with a 
Relativistic Equation of State. Charles Hellaby and Kayll 
Lake. 251, 429, 126-B2 (1982) 

The X-Ray Structure of a Galaxy Cluster at Z = 0.54: Impli- 
cations for Cluster Evolution and Cosmology. Simon D. M. 
White, Joseph Silk, and J. Patrick Henry. 251, L65, 131-A8 
(1982) 


Dense Matter 

Lepton Loss and Entropy Generation in Stellar Collapse. R. 
I. Epstein and C. J. Pethick. 243, 1003, 14-F4 (1981) 

Gravitational Radiation from Stellar Core Collapse. II]. Damped 
Ellipsoidal Oscillations. Richard A. Saenz and Stuart L. 
Shapiro. 244, 1033, 30-C12 (1981) 

Neutrinos in Gravitational Collapse. I. Analysis of Trajecto- 
ries. §. V. Dhurandhar and C. V. Visveshwara. 245, 1094, 
47-B2 (1981) 

An Equation of State for Neutron Star Matter. Gao Shang- 
Hui, Ge Yun-Zao, Y. C. Leung, Li Zong-Wei, and Liang 
Shao-Rong. 245, 1110, 47-C4 (1981) 

Thermal Forces in the Fluid Interiors of Neutron Stars. Jan 
Easson. 246, 526, 55-F12 (1981) 

Stellar Thermal Expansion Effects on the Cooling of Neutron 
Stars. Gordon Baym. 248, 767, 90-A1 (1981) 

Stellar Core Collapse. I. Infall Epoch. Kenneth A. Van Riper 
and James M. Lattimer. 249, 270, 99-G2 (1981) 

Transport Properties of Dense Matter. III. Analytic Formulae 
for Thermal Conductivity. Elliott Flowers and Naoki Itoh. 
250, 750, 118-D12 (1981) 

Neutrino and Photon Emission from a Dense, High Temper- 
ature Atmosphere. Edwin E. Salpeter and Stuart L. Shapiro. 
251, 311, 123-C13 (1982) 

The Deleptonization and Heating of Proton—Neutron Stars. 
Adam Burrows, T. J. Mazurek, and James M. Lattimer. 251, 
325, 123-D13 (1982) 

Deuterium 

Production of Primordial Helium and Deuterium as a Strong- 
Fieid Test of Gravitation Theory. D. Falik and R. Opher. 
243, 8, 1-All (1981) 

Physical and Chemical Fractionation of Deuterium in the In- 
terstellar Medium. Paul Bruston, Jean Audouze, Alfred Vi- 
dal-Madjar, and Claudine Laurent. 243, 161, 2-G3 (1981) 

On the Possible Detection of CH;D on Titan and Uranus. Barry 
L. Lutz, Catherine de Bergh, Jean-Pierre Maillard, Tobias 
Owen, and James Brault. 248, L141, 96-D8 (1981) 

Detection of Deuteriocyanobutadiyne (DC.N) in the Interstel- 
lar Cloud TMC-1. F. Peter Schloerb, Ronald L. Snell, Wil- 
liam D. Langer, and Judith S. Young. 251, L37, 125-C6 (1982) 

Double Stars: see Stars: Binaries; Stars: Visual Multiples 


Earth: Aurorae 
Saturation and Energy-Conversion Efficiency of Auroral Kil- 


ometric Radiation. C. S. Wu, S. T. Tsai, M. J. Xu, and J. 
W. Shen. 248, 384, 84-CS5 (1981) 
Earth: General 

Energetic Particle Spectra in Finite Shocks: The Earth’s Bow 

Shock. David Eichler. 244, 711, 25-E14 (1981) 
Editorials: see Notices 
Elementary Particles 

Gravitational Correlations and the Monopole Problem. J. N. 
Fry. 246, L93, 62-E2 (1981) 

Recent Cosmic-Ray Antiproton Measurements and Astro- 
physical Implications. Andrew Buffington and Stephen M. 
Schindler. 247, L105, 79-B2 (1981) 

Neutron Oscillation as a Source of Cosmic Ray Antinucleons. 
Osamu Sawada, Masataka Fukugita, and Jiro Arafune. 248, 
1162, 95-A9 (1981) 

A Measurement of the Cosmic-Ray Antiproton Flux and a 
Search for Antihelium. Andrew Buffington, Stephen M. 
Schindler, and Carlton R. Pennypacker. 248, 1179, 95-B12 
(1981) 

Matter-Antimatter Separation in the Early Universe by Ro- 
tating Black Holes. Denis A. Leahy. 249, 403, 103-A4 (1981) 

Equation of State 

An Equation of State for Neutron Star Matter. Gao Shang- 
Hui, Ge Yun-Zao, Y. C. Leung, Li Zong-Wei, and Liang 
Shao-Rong. 245, 1110, 47-C4 (1981) 

Clustering and Phase Transitions in Hot, Dense Stellar Matter. 
Manuel G. Barranco and J. Robert Buchler. 245, L109, 48- 
Dio (1981) 

Stellar Core Collapse. I. Infall Epoch. Kenneth A. Van Riper 
and James M. Lattimer. 249, 270, 99-G2 (1981) 

Local Inhomogeneities in a Robertson-Walker Background. 
III. Elementary Growth Rates in a Flat Background with a 
Relativistic Equation of State. Charles Hellaby and Kayll 
Lake. 251, 429, 126-B2 (1982) 

Errata and Addenda 

Cyclotron Emissivity in Accreting Neutron Stars: Erratum. 
Steven H. Langer, Richard McCray, and Willem A. Baan. 
243, 677, 9-E6 (1981) (Orig. paper in 238, 731, 58-D10) 

Excitation Mechanisms for the Unidentified Infrared Emission 
Features: Erratum. E. Dwek, K. Sellgren, B. T. Soifer, and 
M. W. Werner. 243, 677, 9-E6 (1981) (Orig. paper in 238, 140, 
50-E10) 

Thermal Bremsstrahlung from High-Temperature Plasmas. 
Robert J. Gould. 243, 677, 9-E6 (1981) (Orig. paper in 238, 
1026, 62-E8) 

The Locations of X-Ray Sources in Globular Clusters: Erra- 
tum. J. G. Jernigan and G. W. Clark. 243, L111, 10-D13 
(1981) (Orig. paper in 231, L125, 75-G10) 

On the Warped Optical Plane of M33: Erratum. Allan Sandage 
and Roberta M. Humphreys. 244, L35, 21-C9 (1981) (Orig. 
paper in 235, L1, 21-G2) 

The Detection of Extended X-Ray Emission Surrounding cD 
Galaxies in Poor Clusters: Erratum. G. A. Kriss, C. R. Can- 
izares, J. E. McClintock, and E. D. Feigelson. 245, L51, 37- 
D10 (1981) (Orig. paper in 235, L61, 10-E6) 

Massive Neutrinos and Galaxy Formation: Erratum. F. R. 
Klinkhamer and C. A. Norman. 245, L97, 43-E4 (1981) (Orig. 
paper in 243, L1, 5-A2) 

The 178 keV Resonance in *Ne(p, a)°Ne and Its Relevance 
to the NeNa Cycle: Erratum. J. Zyskind, M. Rios, and C. 
Rolfs. 245, L97, 43-E4 (1981) (Orig. paper in 243, L53, 5-E1) 

The Effect of Convection on the Propagation of Relativistic 
Galactic Electrons: Erratum. J. Lerche and R. Schlickeiser. 
246, 360, 52-G3 (1981) (Orig. paper in 239, 1089, 80-D6) 

The Effect of the Kerr Metric on the Plane of Polarization of 
an Electromagnetic Wave: Erratum. Frederick S. O. Su and 
Ronald L. Mallett. 246, 360, 52-G3 (1981) (Orig. paper in 
238, 1111, 80-D6) 

Measurements of the Interstellar "*CH*/'3CH* Abundance: 
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Errata and Addenda—Continued 
Erratum. Paul A. Vanden Bout and Ronald L. Snell. 246, 
1045, 62-D1 (1981) (Orig. paper in 236, 460, 24-D6) 

Interstellar Shock Waves with Magnetic Precusors: Erratum. 
B. T. Draine. 246, 1045, 62-D1 (1981) (Orig. paper in 241, 
1021, 111-A1) 

The Structure of OH Masers Around Late-Type Stars: Erra- 
tum. P. F. Bowers, M. J. Reid, K. J. Johnston, J. H. Spencer, 
and J. M. Moran. 248, 879, 91-B4 (1981) (Orig. paper in 242, 
1088, 128-F9) 

On the Development of Vorticity and Waves in Shearing Media 
with Preliminary Application to the Solar Nebula: Erratum. 
James H. Hunter, Jr. and Kevin S. Schweiker. 248, 880, 91- 
BS (1981) (Orig. paper in 243, 1030, 15-A3) 

Dynamics of Coronal Structures: Magnetic Field Related Heat- 
ing and Loop Energy Balance: Erratum. A. A. Galeev, R. 
Rosner, S. Serio, and G. S. Vaiana. 248, 881, 91-B6 (1981) 
(Orig. paper in 243, 301, 4-D10) 

On the Physical Environment in the Nucleus of Centaurus A 
(NGC 5128): Erratum. J. H. Beall and W. K. Rose. 248, 882, 
91-B7 (1981) (Orig. paper in 238, 539, 56-C10) 

Detection of HC;N in Four Dark Clouds: Erratum. P. J. Benson 
and P. C. Myer. 248, L87, 91-F7 (1981) (Orig. paper in 242, 
L87, 125-D2) 

An 81 Minute Modulation of the X-Ray Flux from 2A 
0311-227: Erratum. N. E. White. 248, L87, 91-F7 (1981) 
(Orig. paper in 244, L85, 26-D4) 

IUE Ultraviolet Spectra of the Interacting Binary U Cephei: 
Erratum. Yoji Kondo, George E. McCluskey, Jr., and Chris- 
topher A. Harvel. 249, 402, 101-C7 (1981) (Orig. paper in 
247, 202, 66-B12) 

The Solar Gravitational Figures—J, and J,: Erratum. R. K. 
Ulrich and G. W. Hawkins. 249, 831, 107-E11 (1981) (Orig. 
paper in 246, 985, 61-F6) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae: 
Erratum. A. J. J. Raassen and Jérgen E. Hansen. 251, 415, 
124-D8 (1982) (Orig. paper in 243, 217, 3-D11) 

Radiation Force on a Relativistic Plasma and the Eddington 
Limit: Erratum. S. L. O’ Deli. 251, L55, 125-D9 (1982) (Orig. 
paper in 243, L147, 16-C10) 

Magnetohydrodynamic Equilibrium. I. Exact Solutions of the 
Equations: Erratum. Kanaris C. Tsinganos. 252, 790, 11- 
B12 (1982) (Orig. paper in 245, 764, 42-ES) 

A Revised Optical Catalog of Quasi-stellar Objects: Erratum. 
Adelaide Hewitt and Geoffrey Burbidge. 46, 113, 14-G1 
(1981) (Orig. paper in 43, 57, 14-Al) 

Photoabsorption Cross Sections for Positive Ions with Z < 30: 
Erratum. Robert F. Reilman and Steven T. Manson. 46, 115, 
14-G3 (1981) (Orig. paper in 40, 815, 24-D1) 

A Numerical Model for a Triaxial Stellar System in Dynamical 
Equilibrium. II. Some Dynamical Features of the Model: 
Erratum. David Merritt. 46, 115, 14-G3 (1981) (Orig. paper 
in 43, 435, 21-A2) 

Excitation and Ionization: see AtomicProcesses 


Forbidden Lines: see Atomic Processes 
Functions: Numerical Methods 
Limits to Source Counts and Cosmic Microwave Background 
Fluctuations at 10.6 GHz. G. A. Seielstad, C. R. Masson, 
and G. L. Berge. 244, 717, 27-A4 (1981) 
Studies in Astronomical Time Series Analysis. I. Modeling 
Random Processes in the Time Domain. Jeffrey D. Scargle. 
45, 1, 1-A2 (1981) (Abstr. in 242, 1283, 130-G2) 
f-Values: see Transition Probabilites 


Galaxies: Clusters of 
Relic Neutrinos and the Density of the Universe. David N. 
Schramm and Gary Steigman. 243, 1, 1-A4 (1981) 


The Dynamics of the Cluster of Galaxies A2029. Alan Dressler. 
243, 26, 1-C1 (1981) 

Computer Simulations of Environmental Influences on Galaxy 
Evolution in Dense Clusters. II. Rapid Tidal Encounters. 
Rida Farouki and Stuart L. Shapiro. 243, 32, 1-C9 (1981) 

The Perseus Supercluster. Stephen A. Gregory, Laird A. 
Thompson, and William G. Tifft. 243, 411, 6-F4 (1981) 

A Survey of Rich Clusters of Galaxies with HEAO 1. II. M. 
P. Ulmer, M. P. Kowalski, R. G. Cruddace, M. Johnson, J. 
Meekins, H. Smathers, D. Yentis, K. Wood, D. McNutt, T. 
Chubb, E. T. Byram, and H. Friedman. 243, 681, 11-A4 
(1981) 

Nonthermal Hard X-Ray Emission from the Nucleus of NGC 
1275. R. E. Rothschild, W. A. Baity, A. P. Marscher, and W. 
A. Wheaton. 243, L9, 5-A11 (1981) 

HEAO | Observations of the Perseus Cluster above 10 keV. 
F. A. Primini, E. Basinska, S. K. Howe, F. Lang, A. M. 
Levine, R. Rothschild, W. A. Baity, D. E. Gruber, F. K. 
Knight, J. L. Matteson, S. M. Lea, andG. A. Reichert. 243, 
L13, 5-B1 (1981) 

Large-Scale Fluctuations in the Microwave Background and 
the Small-Scale Clustering of Galaxies. P. J. E. Peebles. 243, 
L119, 16-A7 (1981) 

Einstein Imaging Observations of Clusters with a Bimodal 
Mass Distribution. W. Forman, J. Bechtold, W. Blair, R. 
Giacconi, L. Van Speybroeck, and C. Jones. 243, L133, 16- 
B6 (1981) 

Observations of the Two Components of the Abell 98 Cluster 
of Galaxies. J. P. Henry, M. J. Henriksen, P. A. Charles, 
and J. R. Thorstensen. 243, L137, 16-B12 (1981) 

The Triple Quasar Q1115+080 A,B,C: A Quintuple Gravita- 
tional Lens Image? Peter Young, Robert S. Deverill, James 
E. Gunn, James A. Westphal, and Jerome Kristian. 244, 723, 
27-A10 (1981) 

Q0957 + 561: Detailed Models of the Gravitational Lens Effect. 
Peter Young, James E. Gunn, Jerome Kristian, J. B. Oke, 
and James A. Westphal. 244, 736, 27-B14 (1981) 

Projection Effects and Virial Masses of Groups of Galaxies. 
L. Danese, G. De Zotti, G. Giuricin, F. Mardirossian, M. 
Mezzetti, and M. Ramelia. 244, 777, 27-F2 (1981) 

The Type II Supernova 1979c in M100 and the Distance of the 
Virgo Cluster. David Branch, Sydney W. Falk, Marshall L. 
McCall, Paul Rybski, Alan K. Uomoto, and Beverley J. 
Wills. 244, 780, 27-F6 (1981) 

Methods for Determinig the Masses of Spherical Systems. I. 
Test Particles around a Point Mass. John N. Bahcall and 
Scott Tremaine. 244, 805, 28-Al (1981) 

Bar Instabilities in Coma Cluster Galaxies. Laird A. Thomp- 
son. 244, L43, 26-A7 (1981) 

Observations of the Core of the Perseus Cluster with the Ein- 
stein Solid State Spectrometer: Cooling Gas and Elemental 
Abundances. R. F. Mushotzky, S. S. Holt, B. W. Smith, E. 
A. Boldt, and P. J. Serlemitsos. 244, L47, 26-A10 (1981) 

The Infrared Color-Magnitude Relation for Early-Type Gal- 
axies in Virgo and Coma. Marc Aaronson, S. E. Persson, 
and Jay A. Frogel. 245, 18, 33-B10 (1981) 

A Statistical Study of Radio Emission in E and SO Galaxies. 
L. L. Dressel. 245, 25, 33-C3 (1981) 

Fluctuations in the Cosmic Blackbody Radiation Due to Gas 
in Galaxy Clusters. Yoel Rephaeli. 245, 351, 38-A4 (1981) 
Quasar Number Density Evolution. John T. Stocke and Ste- 

phen C. Perrenod. 245, 375, 38-C1 (1981) 

The Ophiuchus Cluster: A Bright X-Ray Cluster of Galaxies 
at Low Galactic Latitude. M. D. Johnston, H. V. Bradt, R. 
E. Doxsey, B. Margon, F. E. Marshall, and D. A. Schwartz. 
245, 799, 44-A4 (1981) 

On the Demise of Disk Galaxies in Rich Clusters. S. M. Kent. 
245, 805, 44-A14 (1981) 

SC 2059-247: An Unusual Radio/X-Ray Sources in a Distant 
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Cluster of Galaxies. Richard A. White, Craig L. Sarazin, 
Hernan Quintana, and Walter J. Jaffe. 245, L1, 37-A2 (1981) 

Velocity-Inclination Correlation in the Virgo Cluster. Christ 
Ftaclas, Michael N. Fanelli, Mitchell F. Struble, and Maria 
T. Zuber. 245, LS, 37-A8 (1981) 

The Detection of Extended X-Ray Emission Surrounding cD 
Galaxies in Poor Clusters: Erratum. G. A. Kriss, C. R. Can- 
izares, J. E. McClintock, and E. D. Feigelson. 245, L51, 37- 
D10 (1981) (Orig. paper in 235, L61, 10-E6) 

The Dynamics of Superclusters: Initial Determination of the 
Mass Density of the Universe at Large Scales. H. C. Ford, 
R. J. Harms, R. Ciardullo, and F. Bartok. 245, LS3, 43-B2 
(1981) 

Gravitational Distortion of the Images of Distant Radio Sources 
in an Inhomogeneous Universe. R. D. Blandford and M. 
Jaroszynski. 246, 1, 49-A4 (1981) 

HEAO | High Energy X-Ray Observations of the Virgo Cluster 
and A2142. Susan M. Lea, Gail Reichert, Richard Mush- 
otzky, W. A. Baity, D. E. Gruber, R. Rothschild, and F. A. 
Primini. 246, 369, 54-A12 (1981) 

N-Body Simulations of Galaxy Clustering. V. The Multiplicity 
Function. Suketu P. Bhavsar, J. Richard Gott Ill, and S. J. 
Aarseth. 246, 656, 58-A10 (1981) 

Velocity Dispersions of Elliptical and SO Galaxies. II. Infall 
of the Local Group to Virgo. John L. Tonry and Marc Davis. 
246, 680, 58-C12 (1981) 

Detection of an Apparent, Distant Cluster of Galaxies Asso- 
ciated with the Radio-Tail QSO 3C 275.1. Paul Hintzen, G. 
O. Boeshaar, and John §. Scott. 246, L1, 53-A2 (1981) 

On Galaxy Morphology in Small Groups. Suketu P. Bhavsar. 
246, LS, 53-A8 (1981) 

Gravitational Correlations and the Monopole Problem. J. N. 
Fry. 246, L93, 62-E2 (1981) 

Einstein Observations of the Region between the Abell Clus- 
ters of Galaxies A401 and A399. M. P. Ulmer and R. G. 
Cruddace. 246, L99, 62-E7 (1981) 

H 11 Regions as Extragalactic Distance Indicators. IV. The 
Virgo Cluster. Robert C. Kennicutt, Jr. 247, 9, 64-A12 (1981) 

The H 1 Content of Galaxies in the Hercules Supercluster: 
Evidence for Sweeping. Riccardo Giovanelli, Guido L. Chin- 
carini, and Martha P. Haynes. 247, 383, 69-A4 (1981) 

The Three-Dimensional Distribution of Quasars in the CTIO 
Surveys. Patrick S. Osmer. 247, 762, 74-C2 (1981) 

The Relation Between Velocity Dispersion and Central Galaxy 
Density in Clusters of Galaxies. Neta A. Bahcall. 247, 787, 
74-D14 (1981) 

Low Energy X-Ray Emission from Five Galaxy Cluster 
Sources. G. Reichert, K. O. Mason, S. M. Lea, P. A. 
Charles, S. Bowyer, and S. Pravdo. 247, 803, 74-F2 (1981) 

X-Ray Temperatures of Distant Clusters of Galaxies. Stephen 
C. Perrenod and J. Patrick Henry. 247, L1, 68-D2 (1981) 

The Distribution and Morphology of X-Ray-emitting Gas in 
the Core of the Perseus Cluster. A. C. Fabian, E. M. Hu, 
L. L. Cowie, and J. Grindlay. 248, 47, 80-D12 (1981) 

Soft X-Ray Images of the Central Region of the Perseus Clus- 
ter. G. Branduardi-Raymont, D. Fabricant, E. Feigelson, P. 
Gorenstein, J. Grindlay, A. Soltan, and G. Zamorani. 248, 
55, 80-E10 (1981) 

Groups of Spiral Galaxies Around the Coma Cluster and Upper 
Limits on Its Mass. F. D. A. Hartwick. 248, 423, 86-C4 (1981) 

On the Equilibrium Distribution of the Elements in the Gas in 
the Coma Cluster. Frank Abramopoulos, Gary A. Chanan, 
and William H.-M. Ku. 248, 429, 86-C11 (1981) 

The Structure of Giant Elliptical Galaxies in Poor Clusters of 
Galaxies. Trinh X. Thuan and William Romanishin. 248, 439, 
86-D7 (1981) 

A Million Cubic Megaparsec Void in Boétes? Robert P. Kir- 
shner, Augustus Oemler, Jr., Paul L. Schechter, and Stephen 
A. Shectman. 248, L57, 91-D2 (1981) 


HEAO A-2 Observations of Non-Abell Zwicky Clusters Con- 
taining Extended Radio Sources. Gordon D. Holman and 
John D. McKee. 249, 35, 97-C11 (1981) 

Merging Instability in Groups of Galaxies. P. Carnevali, A. 
Cavaliere, and P. Santangelo. 249, 449, 103-D8 (1981) 

Supercluster Bridge between Groups of Galaxy Clusters. 
Guido Chincarini, Herbert J. Rood, and Laird A. Thompson. 
249, L47, 107-G2 (1981) 

X-Ray Emission around Radio Galaxies in Non-Abell Clusters: 
A Possible Physical Link between Environment and Non- 
thermal Radio Emission. Jack O. Burns, Stephen A. Gre- 
gory, and Gordon D. Holman. 250, 450, 115-C3 (1981) 

Optical Emission-Line Gas Associated with Dominant Cluster 
Galaxies. T. M. Heckman. 250, L59, 119-E12 (1981) 

A Statistical Measure of the Cosmological Density Parameter 
Using Clusters of Galaxies. R. Mark Wagner and Stephen 
C. Perrenod. 251, 424, 126-A11 (1982) 

Binary-Galaxy-Rich Clusters of Galaxies. Mitchell F. Struble 
and Herbert J. Rood. 251, 471, 126-E2 (1982) 

The Velocity Dispersion among Galaxies. A. R. Rivolo and A. 
Yahil. 251, 477, 126-E12 (1982) 

Luminosity Function and Colors of the 3C 295 Cluster of Gal- 
axies. Robert D. Mathieu and Hyron Spinrad. 251, 485, 126- 
F6 (1982) 

Dynamics of Luminous Galaxies. Eliot M. Malumuth and Rob- 
ert P. Kirshner. 251, 508, 127-A9 (1982) 

Velocity Dispersion of Low Luminosity Ellipticals: L ~ o3? 
John L. Tonry. 251, L1, 125-A2 (1982) 

The X-Ray Structure of a Galaxy Cluster at Z = 0.54: Impli- 
cations for Cluster Evolution and Cosmology. Simon D. M. 
White, Joseph Silk, and J. Patrick Henry. 251, L65, 131-A8 
(1982) 

Observations of a Decrement in the Microwave Background 
Radiation Toward the Distant Cluster of Galaxies 0016+ 16. 
M. Birkinshaw, S. F. Gull, and A. T. Moffet. 251, L69, 131- 
Al2 (1982) 

Multicolor Photometry of the Red Cluster 0016+ 16 at Z = 
0.54. David C. Koo. 251, L75, 131-B3 (1982) 

Lists of Clusters of Galaxies with Published Redshifts. Thomas 
W. Noonan. 45, 613, 11-B2 (1981) (Abstr. in 244, 1095, 31- 
A4) 

Spectroscopic Measures of Galaxies, Their Companions, and 
Peculiar Galaxies in the Southern Hemisphere. Halton Arp. 
46, 75, 14-C2 (1981) (Abstr. in 245, 1171, 47-G11) 

H 1 Observations in the Virgo Cluster Area. George Helou, 
C. Giovanardi, E. E. Salpeter, and Nathan Krumm. 46, 267, 
18-A2 (~981) (Abstr. in 247, 741, 73-A10) 

Radio Observations of Abell Clusters and a Comparison with 
Certain Einstein Observations. Hugh M. Johnson. 47, 235, 
23-C1 (1981) (Abstr. in 249, 833, 107-E13) 

Galaxies: Evolution 

Computer Simulations of Environmental Influences on Galaxy 
Evolution in Dense Clusters. II. Rapid Tidal Encounters. 
Rida Farouki and Stuart L. Shapiro. 243, 32, 1-C9 (1981) 

Einstein Imaging Observations of Clusters with a Bimodal 
Mass Distribution. W. Forman, J. Bechtold, W. Blair, R. 
Giacconi, L. Van Speybroeck, and C. Jones. 243, L133, 16- 
B6 (1981) 

Observations of the Two Components of the Abell 98 Cluster 
of Galaxies. J. P. Henry, M. J. Henriksen, P. A. Charles, 
and J. R. Thorstensen. 243, L137, 16-B12 (1981) 

Hot Gusts from Elliptical Galaxies. Robert H. Sanders. 244, 
820, 28-B2 (1981) 

Luminous Red Stars in NGC 205. J. S. Gallagher and J. R. 
Mould. 244, L3, 21-A3 (1981) 

Quasar Number Density Evolution. John T. Stocke and Ste- 
phen C. Perrenod. 245, 375, 38-C1 (1981) 

The Halo Globular Clusters of the Giant Elliptical Galaxy 
Messier 87. S. E. Strom, J. C. Forte, W. E. Harris, K. M. 
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Galaxies: Evolution—Continued 
Strom, D. C. Wells, and Malcolm G. Smith. 245, 416, 38-F1 
(1981) 

On the Demise of Disk Galaxies in Rich Clusters. §. M. Kent. 
245, 805, 44-A14 (1981) 

On the Differences between Globular Clusters and Spheroidal 
Populations in Three Elliptical Galaxies. J. C. Forte, S. E. 
Strom, and K. M. Strom. 245, L9, 37-A12 (1981) 

On Galaxy Morphology in Small Groups. Suketu P. Bhavsar. 
246, LS, 53-A8 (1981) 

Extragalactic H 11 Regions in the UV: Implications for Primeval 
Galaxies. David L. Meier and Roberto Terlevich. 246, L109, 
62-F4 (1981) 

X-Ray Temperatures of Distant Clusters of Galaxies. Stephen 
C. Perrenod and J. Patrick Henry. 247, L1, 68-D2 (1981) 
Where is Population III? Howard E. Bond. 248, 606, 88-C3 

(1981) 

Evolutionaey Synthesis of the Stellar Population in Elliptical 
Galaxies. III. Detailed Optical Spectra. James E. Gunn, 
Linda L. Stryker, and Beatrice M. Tinsley. 249, 48, 97-D10 
(1981) 

The Effects of Induced Star Formation on the Evolution of the 
Galaxy. I. One-Zone Models. Steven N. Shore. 249, 93, 98- 
A2 (1981) 

Toward the Application of a Metric Size Function in Galactic 
Evolution and Cosmology. S. Djorgovski and H. Spinrad. 
251, 417, 126-A4 (1982) 

Luminosity Function and Colors of the 3C 295 Cluster of Gal- 
axies. Robert D. Mathieu and Hyron Spinrad. 251, 485, 126- 
F6 (1982) 

The X-Ray Structure of a Galaxy Cluster at Z = 0.54: Impli- 
cations for Cluster Evolution and Cosmology. Simon D. M. 
White, Joseph Silk, and J. Patrick Henry. 251, L65, 131-A8 
(1982) 

Multicolor Photometry of the Red Cluster 0016+ 16 at Z = 
0.54. David C. Koo. 251, L75, 131-B3 (1982) 

Galaxies: Formation 

Massive Neutrinos and Galaxy Formation. Frans S. Klink- 
hamer and Colin A. Norman. 243, L1, 5-A2 (1981) 

Galaxy Formation in an Intergalactic Medium Dominated by 
Explosions. Jeremiah P. Ostriker and Lennox L. Cowie. 243, 
L127, 16-B1 (1981) 

Collapses of Stellar Protogalaxies from Aspheric Initial Con- 
ditions. R. H. Miller and B. F. Smith. 244, 33, 17-C11 (1981) 

Numerical Experiments on Galaxy Formation. I. Introduction 
and First Results. R. H. Miller and B. F. Smith. 244, 467, 
23-B1 (1981) 

On the Demise of Disk Galaxies in Rich Clusters. §. M. Kent. 
245, 805, 44-A14 (1981) 

On the Differences between Globular Clusters and Spheroidal 
Populations in Three Elliptical Galaxies. J. C. Forte, S. E. 
Strom, and K. M. Strom. 245, L9, 37-A12 (1981) 

Massive Neutrinos and Galaxy Formation: Erratum. F. R. 
Klinkhamer and C. A. Norman. 245, L97, 43-E4 (1981) (Orig. 
paper in 243, L1, 5-A2) 

Implications of the Deviations in the Spectrum of the Cosmic 
Background Radiation. Robert J. Bontz, Richard H. Price, 
and Mark P. Haugan. 246, 592, 57-C11 (1981) 

Extragalactic H 11 Regions in the UV: Implications for Primeval 
Galaxies. David L. Meier and Roberto Terlevich. 246, L109, 
62-F4 (1981) 

Dissipational Galaxy Formation: Confrontation with Obser- 
vations. Joseph Silk and Colin Norman. 247, 59, 64-E10 
(1981) 

The Structure of Giant Elliptical Galaxies in Poor Clusters of 
Galaxies. Trinh X. Thuan and William Romanishin. 248, 439, 
86-D7 (1981) 

Primeval Adiabatic Perturbations: Constraints from the Mass 
Distribution. P. J. E. Peebles. 248, 885, 92-A4 (1981) 


The Formation of Galaxies from Massive Neutrinos. Marc 
Davis, Myron Lecar, Carlton Pryor, and Edward Witten. 
250, 423, 115-A4 (1981) 

N-Body Simulations of Secondary Infall. I. Formation of Mass 
Profile in Galactic Halos. Avishai Dekel, Mark Kowitt, and 
Jacob Shaham. 250, 561, 116-D9 (1981) 

Galaxies: General 

Very Dusty Galaxies. M. Jura. 243, 108, 2-C3 (1981) 

Neutral-Hydrogen Absorption in the Radio Galaxy 3C 293. 
Willem A. Baan and Aubrey D. Haschick. 243, L143, 16-C5 
(1981) 

Methods for Determinig the Masses of Spherical Systems. I. 
Test Particles around a Point Mass. John N. Bahcall and 
Scott Tremaine. 244, 805, 28-A1 (1981) 

Multiple Gravitational Imaging by Distributed Masses. William 
L. Burke. 244, L1, 21-A2 (1981) 

On the Association of Quasars in Bright Galaxies. Jack W. 
Sulentic. 244, L53, 26-B1 (1981) 

Neutral Hydrogen Emission — Absorption in the IRR II Gal- 
axy NGC 5363. Martha P. Haynes and Riccardo Giovanelli. 
246, L105, 62-F1 (1981) 

Gravitational Lensing and the Relation Between QSO and 
Galaxy Magnitude-Number Counts. J. Anthony Tyson. 248, 
L89, 96-A2 (1981) 

On Gravitational Lenses and the Cosmological Evolution of 
Quasars. Y. Avni. 248, L95, 96-A7 (1981) 

Infrared Luminosities of M Supergiants and Their Use as Dis- 
tance Indicators. Jonathan H. Elias, J. A. Frogel, Roberta 
M. Humphreys, and S. E. Persson. 249, LSS, 107-G10 (1981) 

The Growth of Anisotropic Structures in a Friedmann Uni- 
verse. John D. Barrow and Joseph Silk. 250, 432, 115-A13 
(1981) 

Curtis Schmidt Survey for Extragalactic Emission-Line Ob- 
jects: University of Michigan List V. Gordon M. MacAlpine 
and Glen A. Williams. 45, 113, 2-D1 (1981) (Abstr. in 242, 
1284, 130-G3) 

On the Transport and Propagation of Relativistic Electrons in 
Galaxies. J. Lerche and R. Schlickeiser. 47, 33, 19-D1 (1981) 
(Abstr. in 248, 393, 84-C14) 

Galaxies: Individual (arranged by Messier number, NGC number, 
Radio Galaxies, and by Other Designation) 
By Messier Number 

Supernova Remnants in M31. William P. Blair, Robert P. Kir- 
shner, and Roger A. Chevalier. 247, 879, 75-F4 (1981) 

Spectrophotometry of Two Luminous Variable Stars in the 
Andromeda Galaxy. J. S. Gallagher, S. J. Kenyon, and E. 
K. Hege. 249, 83, 97-G6 (1981) 

On the Warped Optical Plane of M33: Erratum. Allan Sandage 
and Roberta M. Humphreys. 244, L35, 21-C9 (1981) (Orig. 
paper in 235, L1, 21-G2) 

Wolf-Rayet Stars in the Giant H 1 Region NGC 604. S. 
D’QOdorico and M. Rosa. 248, 1015, 93-D12 (1981) 

Wolf-Rayet Stars and Giant H 1 Regions in M33: Casual As- 
sociations or Meaningful Relationships? Peter S. Conti and 
Philip Massey. 249, 471, 103-F2 (1981) 

Star Formation in M33 and in Our Galaxy. Michele Kaufman. 
250, 534, 116-B10 (1981) 

Physical Conditions in the Nucleus of M81. Manuél Peimbert 
and Silvia Torres-Peimbert. 245, 845, 44-D14 (1981) 

The Continuum Radio Structure of the Nucleus of M82. P. P. 
Kronberg, P. Biermann, and F. R. Schwab. 246, 751, 59-B3 
(1981) 

M83. III. Age and Brightness of Young and Old Stellar Pop- 
ulations. Eric B. Jensen, Raymond J. Talbot, Jr., and Re- 
ginald J. Dufour. 243, 716, 11-C13 (1981) 

The Halo Globular Clusters of the Giant Elliptical Galaxy 
Messier 87. S. E. Strom, J. C. Forte, W. E. Harris, K. M. 
Strom, D. C. Wells, and Malcolm G. Smith. 245, 416, 38-F1 
(1981) 
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X-Ray Emission from M87: A Pressure Confined Cooling At- 
mosphere Surrounding a Low Mass Galaxy? James Binney 
and Lennox L. Cowie. 247, 464, 69-G11 (1981) 

The Type II Supernova 1979c in M100 and the Distance of the 
Virgo Cluster. David Branch, Sydney W. Falk, Marshall L. 
McCall, Paul Rybski, Alan K. Uomoto, and Beverley J. 
Wills. 244, 780, 27-F6 (1981) 

The Largest H 11 Regions in M101. Leo Blitz, Frank P. Israel, 
G. Neugebauer, Ian Gatley, T. J. Lee, and D. H. Beattie. 
249, 76, 97-F13 (1981) 

By NGC Number 

HCO? in NGC 253. L. J Rickard and Patrick Palmer. 243, 765, 
12-A2 (1981) 

A Photometric and Kinematic Study of the Barred Spiral Gal- 
axy NGC 253. II. The Velocity Field. W. D. Pence. 247, 473, 
70-A6 (1981) 

Spectroscopy, Surface Photometry, and Three-Dimensional 
Models for NGC 596. T. B. Williams. 244, 458, 23-A6 (1981) 

2 Micron Spectroscopy of the Nucleus of NGC 1068. D. N. 
B. Hall, S.G. Kleinmann, N. Z. Scoville, and S. T. Ridgway. 
248, 898, 92-B5 (1981) 

Optical Properties of the Central Region of NGC 1316: A Small 
Bright Core in a Giant D Galaxy. Francois Schweizer. 246, 
722, 58-G1 (1981) 

The Radio Structure of the Nuclear Region of NGC 2146. P. 
P. Kronberg and P. Biermann. 243, 89, 2-A10 (1981) 

IUE Observations of Two Elliptical Galaxies: NGC 3379 and 
NGC 4472. J. B. Oke, F. Bertola, and M. Capaccioli. 243, 
453, 7-B4 (1981) 

Study of the Nuclei of NGC 3732 and IC 4662. Miriani G. 
Pastoriza and Horacio A. Dottori. 244, 27, 17-C5S (1981) 
Concurrent Radio, Infrared, Optical, and X-Ray Observations 
of the Nucleus of the Seyfert Galaxy NGC 4151. J. H. Beall, 
W. K. Rose, B. R. Dennis, C. J. Crannell, J. F. Dolan, K. 

J. Frost, and L. E. Orwig. 247, 458, 69-G5 (1981) 

Spectral Components of NGC 4151. G. H. Rieke and M. J. 
Lebofsky. 250, 87, 110-B13 (1981) 

Near-Infrared Specirophotometry of NGC 4151. Christopher 
W. McAlary and Robert A. McLaren. 250, 98, 110-C10 (1981) 

The Extended H 1 Disk of the SO Galaxy NGC 4203. David 
Burstein and Nathan Krumm. 250, 517, 116-AS5 (1981) 

H 1 Synthesis Observations of the Elliptical Galaxy NGC 4278. 
Ernst Raimond, S. M. Faber, J. S. Gallagher III, and G. R. 
Knapp. 246, 708, 58-E13 (1981) 

[NGC 4374] On the Differences between Globular Clusters and 
Spheroidal Populations in Three Elliptical Galaxies. J. C. 
Forte, S. E. Strom, and K. M. Strom. 245, L9, 37-A12 (1981) 

[NGC 4406] On the Differences between Globular Clusters and 
Spheroidal Populations in Three Elliptical Galaxies. J. C. 
Forte, S. E. Strom, and K. M. Strom. 245, L9, 37-A12 (1981) 

IUE Observations of Two Elliptical Galaxies: NGC 3379 and 
NGC 4472. J. B. Oke, F. Bertola, and M. Capaccioli. 243, 
453, 7-B4 (1981) 

[NGC 4621] On the Differences between Globular Clusters and 
Spheroidal Populations in Three Elliptical Galaxies. J. C. 
Forte, S. E. Strom, and K. M. Strom. 245, L9, 37-A12 (1981) 

The QSO B234 and the Irregular Galaxy 4861: Examples of 
Isolated Extragalactic H 11 with Low Helium Abundances. 
Howard B. French and Joseph S. Miller. 248, 468, 86-F9 
(1981) 

Centaurus A (NGC 5128) at 2 keV-2.3 MeV: HEAO | Obser- 
vations and Implications. W. A. Baity, R. E. Rothschild, R. 
E. Lingenfelter, W. A. Stein, P. L. Nolan, D. E. Gruber, F. 
K. Knight, J. L. Matteson, L. E. Peterson, F. A. Primini, 
A. M. Levine, W. H. G. Lewin, R. F. Mushotzky, and A. F. 
Tennant. 244, 429, 22-F3 (1981) 

The Gaseous Filaments in the Northeast Halo Region of NGC 
5128 (Centaurus A). J. A. Graham and R. M. Price. 247, 
813, 74-F14 (1981) 


On the Physical Environment in the Nucleus of Centaurus A 
(NGC 5128): Erratum. J. H. Beall and W. K. Rose. 248, 882, 
91-B7 (1981) (Orig. paper in 238, 539, 56-C10) 

X-Ray Observations of NGC 7582 and the Grus Quartet with 
the Einstein Observatory. T. Maccacaro and G. C. Perola. 
246, L11, 53-A13 (1981) 

Rapid X-Ray Variability in the Seyfert Galaxy NGC 6814. A. 
F. Tennant, R. F. Mushotzky, E. A. Boldt, and J. H. Swank. 
251, 15, 120-BS5 (1982) 

X-Ray Observations of NGC 7582 and the Grus Quartet with 
the Einstein Observatory. T. Maccacaro and G. C. Perola. 
246, L11, 53-A13 (1981) 

{NGC 7590] X-Ray Observations of NGC 7582 and the Grus 
Quartet with the Einstein Observatory. T. Maccacaro and 
G. C. Perola. 246, L11, 53-A13 (1981) 

[NGC 7599] X-Ray Observations of NGC 7582 and the Grus 
Quartet with the Einstein Observatory. T. Maccacaro and 
G. C. Perola. 246, L11, 53-A13 (1981) 

NGC 7714: The Prototype Star Burst Galactic Nucleus. D. W. 
Weedman, F. R. Feldman, V. A. Balzano, L. W. Ramsey, R. 
A. Sramek, and Chi-Chao Wu. 248, 105, 81-B10 (1981) 

Radio Galaxies 

Centaurus A (NGC 5128) at 2 keV-2.3 MeV: HEAO I Obser- 
vations and Implications. W. A. Baity, R. E. Rothschild, R. 
E. Lingenfelter, W. A. Stein, P. L. Nolan, D. E. Gruber, F. 
K. Knight, J. L. Matteson, L. E. Peterson, F. A. Primini, 
A. M. Levine, W. H. G. Lewin, R. F. Mushotzky, and A. F. 
Tennant. 244, 429, 22-F3 (1981) 

The Gaseous Filaments in the Northeast Halo Region of NGC 
5128 (Centaurus A). J. A. Graham and R. M. Price. 247, 
813, 74-F14 (1981) 

On the Physical Environment in the Nucleus of Centaurus A 
(NGC 5128): Erratum. J. H. Beall and W. K. Rose. 248, 882, 
91-B7 (1981) (Orig. paper in 238, 539, 56-C10) 

The X-Ray Structure of Centaurus A. E. D. Feigelson, E. J. 
Schreier, J. P. Delvaille, R. Giacconi, J. E. Grindlay, and 
A. P. Lightman. 251, 31, 120-C7 (1982) 

Luminosity Function and Colors of the 3C 295 Cluster of Gal- 
axies. Robert D. Mathieu and Hyron Spinrad. 251, 485, 126- 
F6 (1982) 

VLA Observation of Radio/Optical Knots in 3C 277.3 = Coma 
A. A. H. Bridle, E. B. Fomalont, J. J. Palimaka, and A. G. 
Willis. 248, 499, 87-B1 (1981) 

By Other Designation: Names 

Temporal Variations of the Balmer Line Profiles in the Spec- 
trum of the Seyfert 1 Galaxy Arakelian 120. C. B. Foltz, B. 
M. Peterson, E. R. Capriotti, P. L. Byard, R. Bertram, and 
D. G. Lawrie. 250, 508, 115-G7 (1981) 

The Ages and Metallicities of the Globular Clusters in the 
Fornax Dwarf Spheroidal Galaxy. Robert Zinn and S. E. 
Persson. 247, 849, 75-C11 (1981) 

An Extraordinary Emission-Line Nebulosity Associated with 
the Seyfert Galaxy Markarian 335. Timothy Heckman and 
Bruce Balick. 247, 32, 64-C9 (1981) 

HEAO | Observations of High-Energy X-Rays from the Seyfert 
1 Galaxy Mkn 509. S. Dil, F. A. Primini, E. Basinska, M. 
Bautz, 8S. K. Howe, F. Lang, A. M. Levine, W. H. G. Lewin, 
D. M. Worrall, P. L. Nolan, and J. L. Matteson. 250, 513, 
116-Al (1981) 

The Metal Abundance Range in the Ursa Minor Dwarf Galaxy. 
Robert Zinn. 251, 52, 120-E1 (1982) 

By Other Designation: Alphanumeric 

Orbital Motion of the Head-Tail Radio Galaxy IC 708. J. P. 
Vallée, A. H. Bridle, and A. S. Wilson. 250, 66, 110-A1 (1981) 

The Peculiar Galaxy IC 1182. Gregory D. Bothun, John R. 
Stauffer, and Robert A. Schommer. 247, 42, 64-DS5 (1981) 

Study of the Nuclei of NGC 3732 and IC 4662. Miriani G. 
Pastoriza and Horacio A. Dottori. 244, 27, 17-C5 (1981) 

An Observational Inquiry into the Nature of the Galaxy IC 
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Galaxies: Individual—Continued 
5063. Nelson Caldwell and M. M. Phillips. 244, 447, 22-G8 
(1981) 

The Spectrum of III Zw 77: An Unusual, High-Ionization Sey- 
fert 1 Galaxy. Donald E. Osterbrock. 246, 696, 58-E1 (1981) 

Star Formation and Abundances in the Nearby Irregular Gal- 
axy VII Zw 403. R. Brent Tully, Ann M. Boesgaard, H. M. 
Dyck, and W. V. Schempp. 246, 38, 49-C14 (1981) 

Galaxies: Intergalactic Medium 

Upper Limits on the Space Density of Intergalactic Neutral 
Hydrogen Clouds. J. Richard Fisher and R. Brent Tully. 243, 
L23, 5-B10 (1981) 

Galaxy Formation in an Intergalactic Medium Dominated by 
Explosions. Jeremiah P. Ostriker and Lennox L. Cowie. 243, 
L127, 16-B1 (1981) 

Observations of the Core of the Perseus Cluster with the Ein- 
stein Solid State Spectrometer: Cooling Gas and Elemental 
Abundances. R. F. Mushotzky, S. S. Holt, B. W. Smith, E. 
A. Boldt, and P. J. Serlemitsos. 244, L47, 26-A10 (1981) 

Quasar Number Density Evolution. John T. Stocke and Ste- 
phen C. Perrenod. 245, 375, 38-C1 (1981) 

The Ultraviolet Spectrum of the High Redshift QSO B2 
1225+31. M.A. J. Snijders, M. Pettini, and A. Boksenberg. 
245, 386, 38-C12 (1981) 

Current QSO Statistics: Implications for the Intergalactic Me- 
dium. Richard D. Sherman. 246, 365, 54-A8 (1981) 

HEAO | High Energy X-Ray Observations of the Virgo Cluster 
and A2142. Susan M. Lea, Gail Reichert, Richard Mush- 
otzky, W. A. Baity, D. E. Gruber, R. Rothschild, and F. A. 
Primini. 246, 369, 54-A12 (1981) 

3C 129 Close-up. Lawrence Rudnick and Jack O. Burns. 246, 
L69, 56-E2 (1981) 

The H 1 Content of Galaxies in the Hercules Supercluster: 
Evidence for Sweeping. Riccardo Giovanelli, Guido L. Chin- 
carini, and Martha P. Haynes. 247, 383, 69-A4 (1981) 

Distortions of the Microwave Background Spectrum by Dust. 
John Negroponte, Michael Rowan-Robinson, and Joseph 
Silk. 248, 38, 80-C13 (1981) 

The Distribution and Morphology of X-Ray-emitting Gas in 
the Core of the Perseus Cluster. A. C. Fabian, E. M. Hu, 
L. L. Cowie, and J. Grindlay. 248, 47, 80-D12 (1981) 

On the Equilibrium Distribution of the Elements in the Gas in 
the Coma Cluster. Frank Abramopoulos, Gary A. Chanan, 
and William H.-M. Ku. 248, 429, 86-C11 (1981) 

Intergalactic Shells at Large Redshift. J. Michael Shull and 
Joseph Silk. 249, 26, 97-C2 (1981) 

Radio Jet Refraction in Galactic Atmospheres with Static Pres- 
sure Gradients. R. N. Henriksen, J. P. Vallée, and A. H. 
Bridle. 249, 40, 97-D2 (1981) 

Quasar Reddening, Intergalactic Dust, and the Microwave 
Background. Edward L. Wright. 250, 1, 109-AS5 (1981) 

X-Ray Emission around Radio Galaxies in Non-Abell Clusters: 
A Possible Physical Link between Environment and Non- 
thermal Radio Emission. Jack O. Burns, Stephen A. Gre- 
gory, and Gordon D. Holman. 250, 450, 115-C3 (1981) 

Observations of a Decrement in the Microwave Background 
Radiation Toward the Distant Cluster of Galaxies 0016+ 16. 
M. Birkinshaw, S. F. Gull, and A. 1. Moffet. 251, L69, 131- 
Al12 (1982) 

The Faraday Rotation Measures of Extragalactic Radio Sources. 
Martine Simard-Normandin, Philipp P. Kronberg, and 
Stuart Button. 45, 97, 2-B1 (1981) (Abstr. in 242, 1283, 130- 
G2) 

Galaxies: Internal Motions 

Dynamical Modeling of Elliptical Galaxies. I. Analytical Pro- 
late Models. George Lake. 243, 111, 2-C6 (1981) 

Dynamical Modeling of Elliptical Galaxies. II. Numerical Pro- 
late Models. George Lake. 243, 121, 2-D2 (1981) 

An Observational Inquiry into the Nature of the Galaxy IC 


5063. Nelson Caldwell and M. M. Phillips. 244, 447, 22-G8 
(1981) 

Spectroscopy, Surface Photometry, and Three-Dimensional 
Models for NGC 596. T. B. Williams. 244, 458, 23-A6 (1981) 

The Stellar Response to Growing Oval Distortions in Disk 
Galaxies. K. O. Thielheim and H. Wolff. 245, 39, 33-D3 
(1981) 

Incompressible Fluid Ellipsoids in Halos. II. The Third and 
Higher Harmonic Oscillations of the Maclaurin Spheroids. 
Richard H. Durisen and Beverley A. Bacon. 245, 829, 44- 
C11 (1981) 

Physical Conditions in the Nucleus of M81. Manuél Peimbert 
and Silvia Torres-Peimbert. 245, 845, 44-D14 (1981) 

Velocity Dispersions of Elliptical and SO Galaxies. I. Data and 
Mass-to-Light Ratios. John L. Tonry and Marc Davis. 246, 
666, 58-B6 (1981) 

Velocity Dispersions of Elliptical and SO Galaxies. II. Infall 
of the Local Group to Virgo. John L. Tonry and Marc Davis. 
246, 680, 58-C12 (1981) 

H 1 Synthesis Observations of the Elliptical Galaxy NGC 4278. 
Ernst Raimond, S. M. Faber, J. S. Gallagher III, and G. R. 
Knapp. 246, 708, 58-E13 (1981) 

A High-Resolution Study of the Gas Flow in Barred Spirals. 
G. Dick van Albada and William W. Roberts, Jr. 246, 740, 
59-A5 (1981) 

An Extraordinary Emission-Line Nebulosity Associated with 
the Seyfert Galaxy Markarian 335. Timothy Heckman and 
Bruce Balick. 247, 32, 64-C9 (1981) 

The Response of Gas in a Galactic Disk to Bar Forcing. M. 
P. Schwarz. 247, 77, §4-F14 (1981) 

Emission-Line Profiles and Kinematics of the Narrow-Line 
Bridge Region in Seyfert and Radio Galaxies. Timothy M. 
Heckman, George K. Miley, Wil J. M. van Breugel, and 
Harvey R. Butcher. 247, 403, 69-C2 (1981) 

A Photometric and Kinematic Study of the Barred Spiral Gal- 
axy NGC 253. II. The Velocity Field. W. D. Pence. 247, 473, 
70-A6 (1981) 

Density-Wave Induced Star Formation: A Model for M81. 
Frank N. Bash and H. C. D. Visser. 247, 488, 70-B10 (1981) 

The Gaseous Filaments in the Northeast Halo Region of NGC 
5128 (Centaurus A). J. A. Graham and R. M. Price. 247, 
813, 74-F14 (1981) 

A New Determination of the Halo Luminosity Density of the 
Galaxy. Douglas O. Richstone and Francis G. Graham. 248, 
516, 87-C4 (1981) 

2 Micron Spectroscopy of the Nucleus of NGC 1068. D. N. 
B. Hall, 8. G. Kleinmann, N. Z. Scoville, and S. T. Ridgway. 
248, 898, 92-B5 (1981) 

The Effects of Induced Star Formation on the Evolution of the 
Galaxy. I. One-Zone Models. Steven N. Shore. 249, 93, 98- 
A2 (1981) 

Velocity Dispersions in the Bulges of Spiral and SO Galaxies. 
II. Further Observations and a Simple Three-Component 
Model for Spiral Galaxies. Bradley C. Whitmore and Robert 
P. Kirshner. 250, 43, 109-F2 (1981) 

Spectroscopic Observations of Superthin Galaxies. Jean W. 
Goad and Morton S. Roberts. 250, 79, 110-B1 (1981) 

The Extended H 1 Disk of the SO Galaxy NGC 4203. David 
Burstein and Nathan Krumm. 250, 517, 116-AS (1981) 

Does the Galaxy Have Four Spiral Arms? Frank N. Bash. 250, 
551, 116-C13 (1981) 

N-Body Simulations of Secondary Infall. I. Formation of Mass 
Profile in Galactic Halos. Avishai Dekel, Mark Kowitt, and 
Jacob Shaham. 250, 561, 116-D9 (1981) 

Fluid Dynamical Twisting of the Radio Jets in 3C 449. Philip 
E. Hardee. 250, L9, 114-B10 (1981) 

The Mass Distribution within Our Galaxy: A Three Component 
Model. John A. R. Caldwell and Jeremiah P. Ostriker. 251, 
61, 120-E11 (1982) 
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Dynamics of Luminous Galaxies. Eliot M. Malumuth and Rob- 
ert P. Kirshner. 251, 508, 127-A9 (1982) 

Velocity Dispersion of Low Luminosity Ellipticals: L ~ o°? 
John L. Tonry. 251, L1, 125-A2 (1982) 

A Numerical Model for a Triaxial Stellar System in Dynamical 
Equilibrium. Il. Some Dynamical Features of the Model: 
Erratum. David Merritt. 46, 115, 14-G3 (1981) (Orig. paper 
in 43, 435, 21-A2) 

Galaxies: Magellanic Clouds 

X-Ray Survey of the Small Magellanic Cloud. F. D. Seward 
and M. Mitchell. 243, 736, 11-E13 (1981) 

Observations of a Complete Sample of Carbon Stars in the 
Large Magellanic Cloud. Harvey B. Richer. 243, 744, 11-F7 
(1981) 

Optical Absorption from the Magellanic Stream in the Spec- 
trum of Fairall-9. Antoinette Songaila. 243, L19, 5-B6 (1981) 

[S 11] in Nebular Spectra, and Relative Sulfur-to-Oxygen Ra- 
tios. James B. Kaler. 244, 54, 17-E12 (1981) 

Ultraviolet Slit Spectroscopy in the Core of 30 Doradus with 
the International Ultraviolet Explorer. Jan Koornneef and 
John S. Mathis. 245, 49, 33-D13 (1981) 

The Interaction of Stellar Wind with a Massive Collapsing Gas 
Cloud. Michael A. Dopita. 246, 65, 49-D1 (1981) 

Observations of SMC X-1 with the Monitor Proportional 
Counter on the Einstein (HEAO 2) X-Ray Observatory: The 
Pulse Period and Its History. W. Darbro, P. Ghosh, R. F. 
Elsner, M. C. Weisskopf, P. G. Sutherland, and J. E. Grind- 
lay. 246, 231, 51-D7 (1981) 

Ultraviolet Interstellar Extinction in the Large Magellanic 
Cloud Using Observations with the International Ultraviolet 
Explorer. Jan Koornneef and Arthur D. Code. 247, 860, 75- 
D8 (1981) 

The Intermediate Age Globular Cluster NGC 152 in the Small 
Magellanic Cloud. P. W. Hodge. 247, 894, 75-G6 (1981) 

Distribution of Hot Stars and Hydrogen in the Large Magel- 
lanic Cloud. Thornton Page and George R. Carruthers. 248, 
906, 92-B13 (1981) 

A Soft X-Ray Study of the Large Magellanic Cloud. Knox S. 
Long, David J. Helfand, and David A. Grabelsky. 248, 925, 
92-D8 (1981) 

The Velocity Structure of Gas in the Lines of Sight to the 
Magellanic Clouds. Antoinette Songaila. 248, 945, 92-F3 
(1981) 

An Oxygen-Rich Young Supernova Remnant in the Small Ma- 
gellanic Cloud. M. A. Dopita, I. R. Tuohy, and D. S. Ma- 
thewson. 248, L105, 96-B2 (1981) 

Bolometric Luminosities and Infrareé Properties of Carbon 
Stars in the Magellanic Clouds and the Galaxy. Judith G. 
Cohen, Jay A. Frogel, S. E. Persson, and Jonathan H. Elias. 
249, 481, 103-F12 (1981) 

Superluminous Giants in Magellanic Cloud Clusters. Phillip J. 
Flower. 249, L11, 101-E12 (1981) 
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Messier 87. S. E. Strom, J. C. Forte, W. E. Harris, K. M. 
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The Dynamics of the Cluster of Galaxies A2029. Alan Dressler. 
243, 26, 1-C1 (1981) 

Computer Simulations of Environmental Influences on Galaxy 
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Ultraviolet Absorption by Interstellar Gas at Large Distances 
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A Comparison of Quasar Absorption Line Systems with Ab- 
sorption by the Galactic Halo. Blair D. Savage and Norbert 
A. Jeske. 244, 768, 27-E7 (1981) 
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Richard H. Durisen and Beverley A. Bacon. 245, 829, 44- 
C11 (1981) 
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Globular Clusters and Galaxy Mergers. William E. Harris. 251, 
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Erratum. David Merritt. 46, 115, 14-G3 (1981) (Orig. paper 
in 43, 435, 21-A2) 
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Galaxy, The: see Galaxies: Milky Way 
Gamma Rays: Bursts 
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Gas Dynamics: see Hydrodynamics 
Gravitation 
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Ellipsoidal Oscillations. Richard A. Saenz and Stuart L. 
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The Influence of Cosmological Gravitational Waves on a New- 


tonian Binary System. Bahram Mashhoon, B. J. Carr, and 
B. L. Hu. 246, 569, 57-B2 (1981) 
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Esposito. 248, 783, 90-B3 (1981) 

Scale Covariant Gravitation. V. Kinetic Theory. S.-H. Hsieh 
and V. M. Canuto. 248, 790, 90-B10 (1981) 

Scale Covariant Gravitation. VI. Stellar Structure and Evo- 
lution. V. M. Canuto and S.-H. Hsieh. 248, 801, 90-C7 (1981) 

Is the Gravitational Constant Changing? T. C. Van Flandern. 
248, 813, 90-DS5 (1981) 

Gravitational Radiation and the Evolution of Cataclysmic Bin- 
aries. B. Paczynski and R. Sienkiewicz. 248, L27, 84-F13 
(1981) 

Gravitational Lensing and the Relation Between QSO and 
Galaxy Magnitude-Number Counts. J. Anthony Tyson. 248, 
L89, 96-A2 (1981) 

On Gravitational Lenses and the Cosmological Evolution of 
Quasars. Y. Avni. 248, L95, 96-A7 (1981) 

Another Possible Case of a Gravitational Lens. B. Pacyzrski 
and K. Gorski. 248, L101, 96-A12 (1981) 

Toward a Realistic Nebular Gravitational Lens. C. C. Dyer 
and R. C. Roeder. 249, 290, 100-A9 (1981) 

Internal Gravity Waves in the Solar Atmosphere. I. Adiabatic 
Waves in the Chromosphere. Barbara Weibel Mihalas and 
Juri Toomre. 249, 349, 100-E14 (1981) 

The Origin of a New Absorption System Discovered in Both 
Components of the Double QSO QO957 + 561. Peter Young, 
Wallace L. W. Sargent, A. Boksenberg, and J. B. Oke. 249, 
415, 103-B2 (1981) 

On the Evolution of the Homogeneous Ellipsoidal Figures. II. 
Gravitational Collapse and Gravitational Radiation. Steven 
Detweiler and Lee Lindblom. 250, 739, 118-D1 (1981) 

The Gravitational Quadrupole Formulae and Gravitationally 
Bound Matter Systems. Gerhard Schafer. 250, LS, 114-B6 
(1981) 

Toward a Realistic Nebular Gravitational Lens. C. C. Dyer 
and R. C. Roeder. 249, 290, 100-A9 (1981) 


Hydrodynamics 

Computations of Ion Diffusion Coefficients from the Boltz- 
mann-Fokker-Planck Equation. Robert Roussel-Dupré. 243, 
329, 4-F11 (1981) 

Improved Secular Stability Limits for Differentially Rotating 
Polytropes and Degenerate Dwarfs. Richard H. Durisen and 
James N. Imamura. 243, 612, 8-G7 (1981) 

Stability Analysis of Slow Spherical Motion for a Gravitating 
Fluid. Mario Livio, J. Robert Buchler, and W. Dean Pesnell. 
243, 617, 9-Al (1981) 

Beam Models for Radio Sources. III. Offset Sources and Single 
Jets. Paul J. Witta and M. Javad Siah. 243, 710, 11-C7 (1981) 

Convection and Magnetic Fields in Stars. D. J. Galloway and 
N. O. Weiss. 243, 945, 14-B1 (1981) 

The Stability of the Grand Microcanonical Ensembie for 
Bounded Isothermal Spheres. M. Lecar and J. Katz. 243, 
983, 14-D12 (1981) 

Hydrodynamic Effects of a Stellar Explosion on a Binary Com- 
panion Star. B. A. Fryxell and W. David Arnett. 243, 994, 
14-E9 (1981) 

On the Development of Vorticity and Wave in Shearing Media 
with Preliminary Application to the Solar Nebula. James H. 
Hunter, Jr. and Kevin S. Schweiker. 243, 1030, 15-A3 (1981) 

On the Fragmentation of Rotating Interstellar Clouds. Alan 
Paul Boss. 244, 40, 17-D12 (1981) 

Carbon Monoxide Observations of R Monocerotis, NGC 2261, 
and Herbig-Haro 39: The Interstellar Nozzle. J. Canté, L. 


F. Rodriguez, J. F. Barral, and P. Carral. 244, 102, 18-B4 
(1981) 
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Hydrodynamics—Continued 

Partially Degenerate Semirelativistic Isothermal Spheres of 
Arbitrary Temperature. Terry W. Edwards and Michael P. 
Merilan, 244, 600, 24-D13 (1981) 

Slowly Rotating Partially Degenerate Semirelativistic Isoth- 
ermal Spheroids of Arbitrary Temperature. Terry W. Ed- 
wards and Michael P. Merilan. 244, 619, 24-F4 (1981) 

Heating of the Solar Chromosphere by Ionization Pumping. 
Charles A. Lindsey. 244, 659, 25-B2 (1981) 

Hot Gusts from Elliptical Galaxies. Robert H. Sanders. 244, 
820, 28-B2 (1981) 

Cloud Fluid Compression and Softening in Spiral Arms and 
the Formation of Giant Molecular Cloud Complexes. Lennox 
L. Cowie. 245, 66, 33-F2 (1981) 

Collisional Mergers and Fragmentation of Interstellar Clouds. 
Mark A. Hausman. 245, 72, 33-F8 (1981) 

Radiative and Other Effects from Internal Waves in Solar and 
Stellar Interiors. William H. Press. 245, 286, 36-A7 (1981) 
Incompressible Fluid Ellipsoids in Halos. II. The Third and 
Higher Harmonic Oscillations of the Maclaurin Spheroids. 
Richard H. Durisen and Beverley A. Bacon. 245, 829, 44- 

C11 (1981) 

Formation of Protostars in Collapsing, Rotating, Turbulent 
Clouds. O. Regev and G. Shaviv. 245, 934, 45-D6 (1981) 
Vertical Extensions of Galactic Spiral Arms. J. E. Soukup and 

C. Yuan. 246, 376, 54-BS5 (1981) 

Rayleigh-Taylor Overturn in Supernova Core Collapse. Larry 
Smarr, James R. Wilson, Robert T. Barton, and Richard L. 
Bowers. 246, 515, 55-F1 (1981) 

Numerical Three Dimensional Calculations of Tidally Induced 
Binary Protostar Formation. Alan Paul Boss. 246, 866, 60- 
D12 (1981) 

On the Mass of the Cepheid X Cygni. Cecil G. Davis, Thomas 
J. Moffett, and Thomas G. Barnes III. 246, 914, 61-A4 (1981) 

Interstellar Shock Waves with Magnetic Precusors: Erratum. 
B. T. Draine. 246, 1045, 62-D1i (1981) (Orig. paper in 241, 
1021, 111-A1) 

Hydrodynamic Formation of Twin-Exhaust Jets. Michael L. 
Norman, Larry Smarr, James R. Wilson, and Michael D. 
Smith. 247, 52, 64-E3 (1981) 

Are Bipolar Nebulae Biconical? Vincent Icke. 247, 152, 65-E10 
(1981) 

Absence of Cyclotron Instability in Some Pulsar Polar-Cap 
Models and Its Implications. Dean F. Smith. 247, 279, 67- 
AS (1981) 

Stationary Dynamo Magnetic Fields Produced by Latitudinally 
Nonuniform Rotation. D. Boyer and E. H. Levy. 247, 282, 
67-A8 (1981) 

The Violent Phase of the Core Helium Flash. Peter W. Cole 
and Robert G. Deupree. 247, 607, 71-E1 (1981) 

Cooling and Evolution of Adiabatic Blast Waves in a Dusty 
Medium. Eliahu Dwek. 247, 614, 71-E8 (1981) 

Closed Coronal Structures. III. Comparison of Static Models 
with X-Ray, EUV, and Radio Observations. R. Pallavicini, 
G. Peres, S. Serio, G. §. Vaiana, L. Golub, and R. Rosner. 
247, 692, 72-D2 (1981) 

Evolution of Magnetic Field and Atmospheric Response. I. 
Three-dimensional Formulation by the Method of Projected 
Characteristics. ¥. Nakagawa. 247, 707, 72-E9 (1981) 

Adiabatic Oscillations of Accretion Disks. John P. Cox. 247, 
1070, 77-F12 (1981) 

Evolution of Protostars. III. The Accretion Envelope. Steven 
W. Stahler, Frank H. Shu, and Ronald E. Taam. 248, 727, 
89-E3 (1981) 

Enhancement of Passive Diffusion and Suppression of Heat 
Flux in a Fluid with Time-Varying Shear. William H. Press 
and George B. Rybicki. 248, 751, 89-F13 (1981) 

Scale Covariant Gravitation. V. Kinetic Theory. S.-H. Hsieh 
and V. M. Canuto. 248, 790, 90-B10 (1981) 


Generation of Coronal Electric Currents Due to Convective 
Motions on the Photosphere. Takashi Sakurai and Randolph 
H. Levine. 248, 817, 90-D9 (1981) 

On the Development of Vorticity and Waves in Shearing Media 
with Preliminary Application to the Solar Nebula: Erratum. 
James H. Hunter, Jr. and Kevin S. Schweiker. 248, 880, 91- 
BS (1981) (Orig. paper in 243, 1030, 15-A3) 

Formation of Supernova Remnants: The Pre-Blast-Wave 
Phase. Eric M. Jones, Barham W. Smith, and William C. 
Straka. 249, 185, 98-G10 (1981) 

A Criterion for the Onset of Instability at a Turning Point. 
Rafael Sorkin. 249, 254, 99-E14 (1981) 

Stellar Core Collapse. I. Infall Epoch. Kenneth A. Van Riper 
and James M. Lattimer. 249, 270, 99-G2 (1981) 

Analytical Methods for the Hydrodynamical Evolution of Su- 
pernova Remnants. II. Arbitrary Form of Boundary Con- 
ditions. Bernard Gaffet. 249, 761, 106-F13 (1981) 

On the Existence and Structure of Inhomogeneous Analogs of 
the Dedekind and Jacobi Ellipsoids. James R. Ipser and 
Robert A. Managan. 250, 362, 113-C1 (1981) 

Collapse and Fragmentation of Rotating, Adiabatic Clouds. 
Alan Paul Boss. 250, 636, 117-C4 (1981) 

Equilibrium Figures for Beta Lyrae-Type Disks. R. E. Wilson. 
251, 246, 122-F3 (1982) 

Photospheric Flow and Stellar Winds. E. N. Parker. 251, 266, 
122-G9 (1982) 

Convective Instability in Bounded Uniform Self-Gravitating 
Spherical Clouds. Ira B. Bernstein and David L. Book. 251, 
271, 123-Al (1982) 

Radiative Transfer in a Strongly Magnetized Plasma. I. Effects 
of Anisotropy. Werner Nagel. 251, 278, 123-A8 (1982) 

Radiative Transfer in a Strongly Magnetized Plasma. II. Ef- 
fects of Comptonization. Werner Nagel. 251, 288, 123-B4 
(1982) 

Higher Order Fluid Equations for Multicomponent Nonequi- 
librium Stellar (Plasma) Atmospheres and Star Clusters. II. 
Effects of Nonzero Relative Flow Velocities and Skewing 
of Velocity Distribution Functions. §. Cuperman, I. Weiss, 
and M. Dryer. 251, 297, 123-B13 (1982) 

Eruptive Solar Magnetic Fields. B. C. Low. 251, 352, 123-F12 
(1982) 

Pulsars: Polar Pumps, Interpolar Currents, and Induced Lan- 
dau Radiation. E. Atlee Jackson. 251, 665, 128-F12 (1982) 
Analytical Description of Charged Particle Transport along 
Arbitrary Guiding Field Cofigurations. James A. Earl. 251, 

739, 129-E4 (1982) 

Compton Losses, Compton Rockets. Andrew Y. S. Cheng and 
S. L. O'Dell. 251, L49, 125-D3 (1982) 

Compressible Convection in a Rotating Spherical Shell. IV. 
Effects of Viscosity, Conductivity, Boundary Conditions, 
and Zone Depth. Gary A. Glatzmaier and Peter A. Gilman. 
47, 103, 20-G2 (1981) (Abstr. in 248, 1217, 95-E9) 

Hydromagnetics 

Closed Coronal Structures. II. Generalized Hydrostatic Model. 
S. Serio, G. Peres, G. S. Vaiana, L. Golub, and R. Rosner. 
243, 288, 4-C5 (1981) 

Dynamics of Coronal Structures: Magnetic Field-related Heat- 
ing and Loop Energy Balance. A. A. Galeev, R. Rosner, S. 
Serio, and G. S. Vaiana. 243, 301, 4-D10 (1981) 

Solar Magnetic Fields: The Generation of Emerging Flux. L. 
Golub, R. Rosner, G. S. Vaiana, and N. O. Weiss. 243, 309, 
4-ES (1981) 

Propagation in a Shearing Plasma. III. Magnetic Field Effects 
and Pulsar Microstructure Periods. Alice K. Harding and 
Eugene Tademaru. 243, 597, 8-F6 (1981) 

Magnetohydrodynamic Models of Coronal Transients in the 
Meridional Plane. IV. Effects of the Solar Wind. S. T. Wu, 
R. S. Steinolfson, M. Dryer, and E. Tandberg-Hanssen. 243, 
641, 9-B11 (1981) 
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Effects of Drift on the Transport of Cosmic Rays. IV. Modu- 
lation by a Wavy Interplanetary Current Sheet. J. R. Jokipii 
and Barry Thomas. 243, 1115, 15-GS5 (1981) 

Magnetohydrodynamics of Atmospheric Transients. III. Basic 
Results of Nonplane Two-Dimensional Analysis. Y. Naka- 
gawa, S. T. Wu, and S. M. Han. 244, 331, 20-E1 (1981) 

On the Magnetic Viscosity in Keplerian Accretion Disks. F. 
V. Coroniti. 244, 587, 24-C14 (1981) 

The Dissipation of Inhomogeneous Magnetic Fields and the 
Problem of Coronae. I. Dislocation and Flattening of Flux 
Tubes. E. N. Parker. 244, 631, 24-G2 (1981) 

The Dissipation of Inhomogeneous Magnetic Fields and the 
Problem of Coronae. II. The Dynamics of Dislocated Flux. 
E. N. Parker. 244, 644, 25-A1 (1981) 

Adiabatic and Nonadiabatic Processes in Thermal Models of 
Solar Hard X-Ray Bursts. A. Gordon Emslie. 244, 653, 25- 
A10 (1981) 

Effect of Self-Induced Magnetic Force in a Coronal Loop Tran- 
sient. Tyan Yeh and Murray Dryer. 245, 704, 42-A1 (1981) 

Fast Plasma Heating by Anomalous and Inertial Resistivity 
Effects in the Solar Atmosphere. André Duijveman, Peter 
Hoyng, and James A. Ionson. 245, 721, 42-B4 (1981) 

Magnetohydrodynamic Equilibrium. I. Exact Solutions of the 
Equations. Kanaris C. Tsinganos. 245, 764, 42-ES (1981) 

Interplanetary Gas. XXVI. On the Reconnection of Magnetic 
Fields in Cometary Ionospheres at Interplanetary Sector 
Boundary Crossings. Malcolm B. Niedner, Jr., James A. 
Ionson, and John C. Brandt. 245, 1159, 47-F13 (1981) 

Ambipolar Diffusion in Interstellar Clouds: Time-Dependent 
Solutions in One Spatial Dimension. Telemachos Ch. Mous- 
chovias and Efthimios V. Paleologou. 246, 48, 49-D12 (1981) 

Parametric Instabilities in Weakly Magnetized Plasma. J. C. 
Weatherall, M. V. Goldman, and D. R. Nicholson. 246, 306, 
52-C1 (1981) 

Coronal Heating by Stochastic Magnetic Pumping. P. A. Stur- 
rock and Y. Uchida. 246, 331, 52-E1 (1981) 

Stability of Coronal Loops Heated by Direct Current Dissi- 
pation. Satoshi Hinata. 246, 532, 55-G4 (1981) 

The Field and Plasma Configuration of a Filament Overlying 
a Solar Bipolar Magnetic Region. B. C. Low. 246, 538, 55- 
G10 (1981) 

Stellar Chromospheric and Coronal Heating by Magnetohy- 
drodynamic Waves. Robert F. Stein. 246, 966, 61-E1 (1981) 

Turbulent Diffusion of Magnetic Fields in Astrophysical Plas- 
mas. J. H. Piddington. 247, 293, 67-BS (1981) 

On the Spectrum of Turbulent Magnetic Fields. Edgar Knob- 
loch and Robert Rosner. 247, 300, 67-B12 (1981) 

On Charge Neutrality and Dissipative Effects in Pulsar Sys- 
tems. E. Atlee Jackson. 247, 650, 72-A2 (1981) 

Evolution of Magnetic Field and Atmospheric Responses. II. 
Formulation of Proper Boundary Equations. Y. Nakagawa. 
247, 719, 72-F10 (1981) 

Solar Cycle Lorentz Force Waves and the Torsional Oscilla- 
tions of the Sun. Hirokazu Yoshimura. 247, 1102, 78-B3 
(1981) 

A Class of Analytic Solutions for the Thermally Balanced 
Magnetostatic Prominence Sheet. B. C. Low and S. T. Wu. 
248, 335, 83-F7 (1981) 

Hydromagnetic Shock Structure in the Presence of Cosmic 
Rays. L. O’C. Drury and H. J. Volk. 248, 344, 83-G2 (1981) 

Saturation and Energy-Conversion Efficiency of Auroral Kil- 
ometric Radiation. C. S. Wu, S. T. Tsai, M. J. Xu, and J. 
W. Shen. 248, 384, 84-CS5 (1981) 

The Role of Particle Drifts in Solar Modulation. M. A. Lee and 
L. A. Fisk. 248, 836, 90-E14 (1981) 

Dynamics of Coronal Structures: Magnetic Field Related Heat- 
ing and Loop Energy Balance: Erratum. A. A. Galeev, R. 
Rosner, S. Serio, and G. S. Vaiana. 248, 881, 91-B6 (1981) 
(Orig. paper in 243, 301, 4-D10) 


Pair Creation Above Pulsar Polar Caps: Steady Flow in the 
Surface Acceleration Zone and Polar Cap X-Ray Emission. 
Jonathan Arons. 248, 1099, 94-D2 (1981) 

Flux Tubes and the Solar Magnetic Field Spectrum. E. Knob- 
loch. 248, 1126, 94-F1 (1981) 

MHD Instabilities of Atmospheres with Magnetic Fields. Ellen 
G. Zwiebel. 249, 731, 106-D11 (1981) 

On the Importance of Reverse Current Ohmic Losses in Elec- 
tron-Heated Solar Flare Atmospheres. A. Gordon Emslie. 
249, 817, 107-D10 (1981) 

Bound Oscillations on Thin Magnetic Flux Tubes: Convective 
Instability and Umbral Oscillations. Joseph V. Hollweg and 
B. Roberts. 250, 398, 113-E9 (1981) 

Pulsar Electrodynamics. Houshang Ardavan. 251, 674, 128-G7 
(1982) 

Free and Forced Oscillations of a Flux Tube. P. R. Wilson. 
251, 756, 129-F7 (1982) 

Dynamically Consistent Nonlinear Dynamos Driven by Con- 
vection in a Rotating Spherical Shell. Peter A. Gilman and 
Jack Miller. 46, 211, 16-F1 (1981) (Abstr. in 246, 555, 56- 
Al4) 

Preacceleration in Collapsing Magnetic Neutral Sheets and 
Anomalous Abundances of Solar Flare Particles. D. J. Mul- 
lan and R. H. Levine. 47, 87, 20-A2 (1981) (Abstr. in 248, 
1217, 95-E9) 
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Infrared: General 

The Infrared Color-Magnitude Relation for Early-Type Gal- 
axies in Virgo and Coma. Marc Aaronson, S. E. Persson, 
and Jay A. Frogel. 245, 18, 33-B10 (1981) 

A Correlation between Infrared Excess and Period for Mira 
Variables. K. DeGioia-Eastwood, J. A. Hackwell, G. L. 
Grasdalen, and R. D. Gehrz. 245, L75, 43-C11 (1981) 

Infrared Photometry and the Atmospheric Composition of 
Cool White Dwarfs: The Lowest Luminosity Candidates. 
James Liebert, M. J. Lebofsky, and G. H. Rieke. 246, L73, 
56-E7 (1981) 

Solar Limb Brightening at 350 Microns. C. Lindsey, R. H. 
Hildebrand, J. Keene, and §. E. Whitcomb. 248, 830, 90-E8 
(1981) 

Infrared Surface Brightness and Absolute Magnitude of Spiral 
Galaxies. Sidney van den Bergh. 248, L9, 84-E10 (1981) 
Infrared Luminosities of M Supergiants and Their Use as Dis- 
tance Indicators. Jonathan H. Elias, J. A. Frogel, Roberta 
M. Humphreys, and S. E. Persson. 249, LS5, 107-G10 (1981) 

Infrared Light Curves of Type I Supernovae. J. H. Elias, Jay 
A. Frogel, J. A. Hackwell, and S. E. Persson. 251, L13, 125- 
Al2 (1982) 

A Near-Infrared Atlas of Spiral Galaxies. Debru Meloy El- 
megreen. 47, 229, 23-A2 (1981) (Abstr. in 249, 832, 107-E12) 

Infrared: Sources 

The Broad-Band Spectra and Variability of Compact Non- 
thermal Sources. T. W. Jones, L. Rudnick, F. N. Owen, J. 
J. Puschell, D. J. Ennis, and M. W. Werner. 243, 97, 2-B5 
(1981) 

Very Dusty Galaxies. M. Jura. 243, 108, 2-C3 (1981) 

Far-Infrared Emission-Line and Continuum Observations of 
NGC 7027. Gary Melnick, Ray W. Russell, George E. Guill, 
and Martin Harwit. 243, 170, 3-Al (1981) 

A Model Reflection Nebula in the Far-Infrared. G. A. Shah 
and K. §. Krishna Swamy. 243, 175, 3-A6 (1981) 

Excitation Mechanisms for the Unidentified Infrared Emission 
Features: Erratum. E. Dwek, K. Sellgren, B. T. Soifer, and 
M. W. Werner. 243, 677, 9-E6 (1981) (Orig. paper in 238, 140, 
50-E10) 

Quasi-simultaneous Observations of the BL Lacertae Object 
MRK S501 in X-Ray, UV, Visible, IR, and Radio Frequencies. 
Y. Kondo, D. M. Worrall, R. F. Mushotzky, K. R. H. Hack- 
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ney, J. B. Oke, H. K. C. Yee, G. Neugebauer, K. Matthews, 
P. A. Feldman, and Robert L. Brown. 243, 690, 11-B1 (1981) 

The Near-Infrared Properties of Galactic Nuclei. Vicki A. Bal- 
zano and Daniel W. Weedman. 243, 756, 11-G7 (1981) 

Infrared Line Emission from H 11 Regions. IV. Airborne Ob- 
servations of NGC 7538, W49, and M8. J. P. Baluteau, A. 
F. M. Moorwood, Y. Biraud, N. Coron, M. Anderegg, and 
B. Fitton. 244, 66, 17-F10 (1981) 

Far-Infrared Observations of the Cepheus OB3 Molecular 
Cloud. Neal J. Evans Il, E. E. Becklin, C. Beichman, Ian 
Gatley, R. H. Hildebrand, Jocelyn Keene, M. H. Slovak, 
M. W. Werner, and S. E. Whitcomb. 244, 115, 18-C3 (1981) 

Infrared Studies of Pulsars. Carlton R. Pennypacker. 244, 286, 
20-A10 (1981) 

An Infrared Search for Massive Galactic Envelopes. R. G. 
Hohlfeld and N. Krumm. 244, 476, 23-B12 (1981) 

Outflow of Matter in the KL Nebula: The Role of IRc2. D. 
Downes, R. Genzel, E. E. Becklin, and C. G. Wynn-Wil- 
liams. 244, 869, 28-E10 (1981) 

Proper Motions and Distances of H,O Maser Sources. I. The 
Outflow in Orion-KL. R. Genzel, M. J. Reid, J. M. Moran, 
and D. Downes. 244, 884, 28-F11 (1981) 

The High Velocity Molecular Gas in GL 490. Charles J. Lada 
and Paul M. Harvey. 245, 58, 33-E8 (1981) 

Far-Infrared Observations of Globules. Jocelyn Keene. 245, 
115, 34-B11 (1981) 

VLA Observations of the Becklin-Neugebauer Object, CRL 
490, Monoceros R2 LRS 3, M8 E, and CRL 2591. M. Simon, 
G. Righini-Cohen, M. Felli, and J. Fischer. 245, 552, 40-C13 
(1981) 

The Formation of a T Tauri Star: Observations of the Infrared 
Source in L1551. Charles Beichman and Stella Harris. 245, 
589, 40-F9 (1981) 

Infrared Spectrophotometry of Three Seyfert Galaxies and 3C 
273. R. M. Cutri, D. K. Aitken, B. Jones, K. M. Merrill, R. 
C. Puetter, P. F. Roche, R. J. Rudy, R. W. Russell, B. T. 
Soifer, and S. P. Willner. 245, 818, 44-B13 (1981) 

Shock-Induced Grain Alignment in the Orion Nebula. Paul E. 
Johnson, George H. Rieke, Marcia J. Lebofsky, and James 
C. Kemp. 245, 871, 44-F12 (1981) 

Infrared Emission from Dust in Shocked Gas. B. T. Draine. 
245, 880, 44-G7 (1981) 

Ultraviolet Observations of Hot Stars with Circumstellar Dust 
Shells. Michael L. Sitko, Blair D. Savage, and Marilyn R. 
Meade. 246, 161, 50-F4 (1981) 

The Energetics of Molecular Clouds. III. The $235 Molecular 
Cloud. Neal J. Evans II and Guy N. Blair. 246, 394, 54-C9 
(1981) 

Infrared Studies of the S235 Molecular Cloud. Neal J. Evans 
II, C. Beichman, I. Gatley, P. Harvey, D. Nadeau, and K. 
Sellgren. 246, 409, 54-D12 (1981) 

Far-Infrared Properties of Dust in the Reflection Nebula NGC 
7023. S. E. Whitcomb, Ian Gatley, R. H. Hildebrand, Jo- 
celyn Keene, K. Sellgren, and M. W. Werner. 246, 416, 54- 
ES (1981) 

Far-Infrared Observations of the H,O Masers in NGC 281, 
NGC 2175, and $255/257. E. L. Wright, D. A. Harper, R. 
F. Loewenstein, and H. Moseley. 246, 426, 54-F2 (1981) 

Infrared Radiation from Evaporating Clouds. Eliahu Dwek. 
246, 430, 54-F6 (1981) 

Radio Emission from Bright, Optically Selected Quasars. J. 
J. Condon, S. L. O'Dell, J. J. Puschell, and W. A. Stein. 
246, 624, 57-F1 (1981) 

The Multiple Infrared Source GL 437. C. G. Wynn-Williams, 
E. E. Becklin, C. A. Beichman, R. Capps, and J. R. Shak- 
eshaft. 246, 801, 59-B3 (1981) 

Nonstellar 10 Micron Emission from E/SO Galaxies with Com- 
pact Radio Sources. J. J. Puschell. 247, 48, 64-D13 (1981) 
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Ammonia in IRC + 10°216: The Inversion Lines as a Probe of 
Envelope Thermal Structure. Sun Kwok, M. B. Bell, and P. 
A. Feldman. 247, 125, 65-C10 (1981) 

Infrared Line and Continuum Views of G333.6—0.2. T. R. 
Geballe, W. Wamsteker, A. C. Danks, J. H. Lacy, and S.C. 
Beck. 247, 130, 65-D1 (1981) 

Concurrent Radio, Infrared, Optical, and X-Ray Observations 
of the Nucleus of the Seyfert Galaxy NGC 4151. J. H. Beall, 
W. K. Rose, B. R. Dennis, C. J. Crannell, J. F. Dolan, K. 
J. Frost, and L. E. Orwig. 247, 458, 69-GS5 (1981) 

An Extended Far-Infrared Emission Complex at IC 1318b and 
IC 1318c. Murray F. Campbell, William F. Hoffman, and 
Harley A. Thronson, Jr. 247, 530, 70-F4 (1981) 

Extremely Red Compact Radio Sources: The Empty Field 
Objects. C. A. Beichman, S. H. Pravdo, G. Neugebauer, B. 
T. Soifer, K. Matthews, and H. A. Wootten. 247, 780, 74-D7 
(1981) 

NGC 1097: The Structure of the Central 3 Kiloparsecs at 10 
Microns. C. M. Telesco and Ian Gatley. 247, L11, 68-D13 
(1981) 

Discovery of a Radio Brightening in AFGL 618. Sun Kwok 
and P. A. Feldman. 247, L67, 73-DS (1981) 

The Infrared Emission from Supernova Condensates. Eliahu 
Dwek and Michael W. Werner. 248, 138, 81-E7 (1981) 

The Radial Velocity of IRC + 10420. John D. Fix. 248, 542, 
87-E3 (1981) 

Far-Infrared Observations of Star-forming Regions. Anneila 
I. Sargent, R. J. van Duinen, C. V. M. Fridlund, H. L. 
Nordh, and J. W. G. Aalders. 249, 607, 105-B2 (1981) 

The Nature of NGC 2024: Near-Infrared Spectroscopy of IRS 
1 and IRS 2. Rodger I. Thompson, Harley A. Thronson, Jr., 
and Belva G. Campbell. 249, 622, 105-C3 (1981) 

High Resolution VLA Observations of the Galactic Center. 
Robert L. Brown, K. J. Johnston, and K. Y. Lo. 250, 155, 
111-A2 (1981) 

The Energetics of Molecular Clouds. IV. The S88 Molecular 
Cloud. Neal J. Evans II, Guy N. Blair, P. Harvey, Frank 
Israel, W. L. Peters III, M. Scholtes, T. de Graauw, and Paul 
Vanden Bout. 250, 200, 111-D11 (1981) 

High-Resolution Radio Observations of G82.6+0.4. George 
S. Rossano and Ray W. Russell. 250, 227, 111-F12 (1981) 
New H,O Masers Associated with Far-Infrared Sources. D. 

T. Jaffe, R. Giisten, and D. Downes. 250, 621, 117-B3 (1981) 

4-8 Micron Spectrophotometry of OH 0739-14. B. T. Soifer, 
S. P. Willner, R. W. Capps, and R. J. Rudy. 250, 631, 117- 
B13 (1981) 

The Location of the Hot Moleculae Core in Orion. B. Zuck- 
erman, Mark Morris, and Patrick Palmer. 250, L39, 114-D14 
(1981) 

Velocity Resolved Spectroscopy of the Brackett-Gamma Line 
Emission of CRL 490 and M17 IRS 1. M. Simon, G. Righini- 
Cohen, J. Fischer, and L. Cassar. 251, 552, 127-E7 (1982) 

One-Dimensional Infrared Speckle Interferometry. R. R. How- 
ell, D. W. McCarthy, and F. J. Low. 251, L21, 125-B6 (1982) 

High Velocity H, Line Emission in the NGC 2071 Region. S. 
E. Persson, T. R. Geballe, Theodore Simon, Carol J. Lons- 
dale, and F. Baas. 251, L85, 131-B13 (1982) 

Far Infrared amd Submillimeter Observations of Barnard 35: 
Heat Sources for Bright-Rimmed Molecular Clouds. Charles 
J. Lada, Harley A. Thronson, Jr., Howard A. Smith, D. A. 
Harper, J. Keene, R. F. Loewenstein, and J. Smith. 251, 
L91, 131-C4 (1982) 

A Study of Nine Interstellar Dark Clouds. Ronald L. Snell. 45, 
121, 2-F1 (1981) (Abstr. in 242, 1282, 130-G1) 


Infrared: Spectra 


Optical and Infrared Spectrophotometry of Quasi-stellar Ob- 
jects: The Spectra of 14 QSOs. R. C. Puetter, Harding E. 
Smith, S. P. Willner, and J. L. Pipher. 243, 345, 6-A4 (1981) 

Infrared and Optical Observations of the Hydrogen Lines in 
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Quasars. B. T. Soifer, G. Neugebauer, J. B. Oke, and K. 
Matthews. 243, 369, 6-C4 (1981) : 
Absolute Spectrophotometry of V1016 Cygni: O 1 (8446 A) 

Line. Francesco Strafella. 243, 583, 8-E4 (1981) 

The Analysis of Infrared Fluxes of Some Late-Type Stars. A. 
Manduca, R. A. Bell, and B. Gustafsson. 243, 883, 13-C14 
(1981) 

Infrared Line Emission from H 11 Regions. IV. Airborne Ob- 
servations of NGC 7538, W49, and M8. J. P. Baluteau, A. 
F. M. Moorwood, Y. Biraud, N. Coron, M. Anderegg, and 
B. Fitton. 244, 66, 17-F10 (1981) 

Measurements of Forbidden Line Radiation of Ar 11 (6.99 um) 
in W3 IRS 1. T. Herter, J. L. Pipher, H. L. Helfer, S. P. 
Willner, R. C. Puetter, R. J. Rudy, and B. T. Soifer. 244, 
511, 23-E6 (1981) 

Secondaries of Eclipsing Binaries. III. U Cephei. J. Tomkin. 
244, 546, 24-Al (1981) 

Detection of Interstellar OH in the Far-Infrared. J. W. V. Sto- 
rey, Dan M. Watson, and C. H. Townes. 244, L27, 21-Cl 
(1981) 

Spatial Observations of the Orion Nebula in the Unidentified 
3.28 Micron Feature. K. Sellgren. 245, 138, 34-D7 (1981) 
The 45 Micron H,O Ice Band in the Kleinmann-Low Nebula. 
E. F. Erickson, R. F. Knacke, A. T. Tokunaga, and M. R. 

Haas. 245, 148, 34-E3 (1981) 

Infrared Spectrophotometry of Three Seyfert Galaxies and 3C 
273. R. M. Cutri, D. K. Aitken, B. Jones, K. M. Merrill, R. 
C. Puetter, P. F. Roche, R. J. Rudy, R. W. Russell, B. T. 
Soifer, and §. P. Willner. 245, 818, 44-B13 (1981) 

Infrared Emission from Dust in Shocked Gas. B. T. Draine. 
245, 880, 44-G7 (1981) 

Fourier Transform Spectrometer Observations of Solar Carbon 
Monoxide. I. The Fundamental and First Overtone Bands 
in the Quiet Sun. Thomas R. Ayres and Larry Testerman. 
245, 1124, 47-D4 (1981) 

Infrared Extinction of Amorphous Iron Silicates. Kenrick L. 
Day. 246, 110, 50-B6 (1981) 

Identification of New Infrared Bands in a Carbon-rich Mira 
Variable. J. H. Goebel, J. D. Bregman, F. C. Witteborn, B. 
J. Taylor, and §. P. Willner. 246, 455, 55-AS (1981) 

Far-Infrared Observations of Shocked CO in Orion. J. W. V. 
Storey, Dan M. Watson, C. H. Townes, E. E. Haller, and 
W. L. Hansen. 247, 136, 65-D7 (1981) 

Far-Infrared Continuum Observations of Solar Faculae. C. 
Lindsey and J. N. Heasley. 247, 348, 67-F5 (1981) 

Spectral Energy Distributions of Hot Stars with Circumstellar 
Dust. Michael L. Sitko. 247, 1024, 77-C8 (1981) 

Observations of New Emission Lines in the Infrared Solar 
Spectrum near 12.33, 12.22, and 7.38 Microns. F. J. Murcray, 
A. Goldman, F. H. Murcray, C. M. Bradford, D. G. Murcray, 
M. T. Coffey, and W. G. Mankin. 247, L97, 73-F6 (1981) 

Anomalous 'CH,:CH, Strengths in 3v;. J. W. Brault, K. Fox, 
D. E. Jennings, and J. S. Margolis. 247, L101, 73-F9 (1981) 

A Far-Infrared Emission Feature in Carbon-Rich Stars and 
Planetary Nebulae. W. J. Forrest, J. R. Houck, and J. F. 
McCarthy. 248, 195, 82-B12 (1981) 

Near-Infrared Spectroscopy of Possible Precursors to Plane- 
tary Nebulae: HM Sagittae. Harley A. Thronson, Jr. and 
Paul M. Harvey. 248, 584, 88-A6 (1981) 

Circumstellar Shells of Luminous Supergiants. I. Carbon Mon- 
oxide in Rho Cassiopeiae and HR 8752. D. L. Lambert, K. 
H. Hinkle, and D. N. B. Hall. 248, 638, 88-E8 (1981) 

A Study of Ethane on Saturn in the 3 Micron Region. Gordon 
L. Bjoraker, Harold P. Larson, Uwe Fink, and Howard A. 
Smith. 248, 856, 90-G6 (1981) 

2 Micron Spectroscopy of the Nucleus of NGC 1068. D. N. 
B. Hall, S.G. Kleinmann, N. Z. Scoville, and S. T. Ridgway. 
248, 898, 92-BS5 (1981) 

Near-Infrared Spectroscopy to Possible Precursors to Plane- 


tary Nebulae: AFGL 618. Harley A. Thronson, Jr. 248, 984, 
93-B2 (1981) 

Identification of New Solar OH Lines in the 10-12 Micron 
Region. A. Goldman, F. J. Murcray, J. R. Gillis, and D. G. 
Murcray. 248, L133, 96-D1 (1981) 

On the Possible Detection of CH;D on Titan and Uranus. Barry 
L. Lutz, Catherine de Bergh, Jean-Pierre Maillard, Tobias 
Owen, and James Brault. 248, L141, 96-D8 (1981) 

The Largest H 1 Regions in M101. Leo Blitz, Frank P. Israel, 
G. Neugebauer, Ian Gatley, T. J. Lee, and D. H. Beattie. 
249, 76, 97-F13 (1981) 

The Emission Spectrum of H, from Associative Detachment 
and Ultraviolet Pumping. J. H. Black, A. Porter, and A. 
Dalgarno. 249, 138, 98-DS5 (1981) 

The Abundances of Neon, Sulfur, and Argon in Planetary Ne- 
bulae. S. C. Beck, J. H. Lacy, C. H. Townes, L. H. Aller, 
T. R. Geballe, and F. Baas. 249, 592, 105-A1 (1981) 

The Nature of NGC 2024: Near-Infrared Spectroscopy of IRS 
1 and IRS 2. Rodger I. Thompson, Harley A. Thronson, Jr., 
and Belva G. Campbell. 249, 622, 105-C3 (1981) 

Infrared Atomic Hydrogen Line Formation in Luminous Stars. 
Julian H. Krolik and Howard A. Smith. 249, 628, 105-C9 
(1981) 

Detection of the (8), S(12), S(13), S(14), and S(15), v = 0 
— 0 Rotation Lines of Molecular Hydrogen in Orion. R. F. 
Knacke and E. T. Young. 249, L65, 108-A6 (1981) 

Spectral Components of NGC 4151. G. H. Rieke and M. J. 
Lebofsky. 250, 87, 110-B13 (1981) 

Near-Infrared Spectrophotometry of NGC 4151. Christopher 
W. McAlary and Robert A. McLaren. 250, 98, 110-C10 (1981) 

Abundances of Argon, Sulfur, and Neon in Six Galactic H ii 
Regions from Infrared Forbidden Lines. T. Herter, H. L. 
Helfer, J. L. Pipher, W. J. Forrest, J. McCarthy, J. R. Houck, 
S. P. Willner, R. C. Puetter, R. J. Rudy, and B. T. Soifer. 
250, 186, 111-C8 (1981) 

Far-Infrared [O 111] and [N 11] Line Emission from Galactic 
H 11 Regions and Planetary Nebulae. Dan M. Watson, J. W. 
V. Storey, C. H. Townes, and E. E. Haller. 250, 605, 117-A1 
(1981) 

4-8 Micron Spectrophotometry of OH 0739-14. B. T. Soifer, 
S. P. Willner, R. W. Capps, and R. J. Rudy. 250, 631, 117- 
B13 (1981) 

Giant [C 11] Halos around H 11 Regions. Ray W. Russell, Gary 
Melnick, Scott D. Smyers, Noel T. Kurtz, Timothy R. Gos- 
nell, Martin Harwit, and Michael W. Werner. 250, L35, 114- 
D10 (1981) 

He 1 A10830 Observations of Five Seyfert Galaxies. P. D. 
LeVan, R. C. Puetter, Richard J. Rudy, Harding E. Smith, 
and S. P. Willner. 251, 10, 12-A14 (1982) 

Velocity Resolved Spectroscopy of the Brackett-Gamma Line 
Emission of CRL 490 and M17 IRS 1. M. Simon, G. Righini- 
Cohen, J. Fischer, and L. Cassar. 251, 552, 127-E7 (1982) 

High Velocity H, Line Emission in the NGC 2071 Region. S. 
E. Persson, T. R. Geballe, Theodore Simon, Carol J. Lons- 
dale, and F. Baas. 251, L85, 131-B13 (1982) 

Instabilities 

Improved Secular Stability Limits for Differentially Rotating 
Polytropes and Degenerate Dwarfs. Richard H. Durisen and 
James N. Imamura. 243, 612, 8-G7 (1981) 

Stability Analysis of Slow Spherical Motion for a Gravitating 
Fluid. Mario Livio, J. Robert Buchler, and W. Dean Pesnell. 
243, 617, 9-Al (1981) 

The Stability of the Grand Microcanonical Ensemble for 
Bounded Isothermal Spheres. M. Lecar and J. Katz. 243, 
983, 14-D12 (1981) 

Stability Theory for Inhomogeneous Collision-free Self-Grav- 
itating Stellar System. Wolfgang Seboldt. 243, 1013, 14-F14 
(1981) 

The Stability of Accretion Disks to Short Wavelength Pertur- 
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Instabilities—Continued 
bations. Mario Livio and Giora Shaviv. 244, 290, 20-B1 
(1981) 

Bar Instabilities in Coma Cluster Galaxies. Laird A. Thomp- 
son. 244, L43, 26-A7 (1981) 

Incompressible Fluid Ellipsoids in Halos. II. The Third and 
Higher Harmonic Oscillations of the Maclaurin Spheroids. 
Richard H. Durisen and Beverley A. Bacon. 245, 829, 44- 
C11 (1981) 

Semistochastic Orbits in a Triaxial Potential. J. Goodman and 
M. Schwarzschild. 245, 1087, 47-A9 (1981) 

Parametric Instabilities in Weakly Magnetized Plasma. J. C. 
Weatherall, M. V. Goldman, and D. R. Nicholson. 246, 306, 
52-C1 (1981) 

Absence of Cyclotron Instability in Some Pulsar Polar-Cap 
Models and Its Implications. Dean F. Smith. 247, 279, 67- 
AS (1981) 

Odd-Parity Perturbations of Spherically Symmetric Star Clus- 
ters in General Relativity. Roberto Semenzato and James 
R. Ipser. 247, 671, 72-B9 (1981) 

On the Stability of Saturn’s Rings. D. N. C. Lin and P. Bod- 
enheimer. 248, L83, 91-F3 (1981) 

A Criterion for the Onset of Instability at a Turning Point. 
Rafael Sorkin. 249, 254, 99-E14 (1981) 

MHD Instabilities of Atmospheres with Magnetic Fields. Ellen 
G. Zwiebel. 249, 731, 106-D11 (1981) 

Thermal Instabilities in Radiatively Driven Wind—Application 
to Emission Line Clouds of Quasars and Active Galactic 
Nuclei. Monica Beltrametti. 250, 18, 109-B8 (1981) 

Bound Oscillations on Thin Magnetic Flux Tubes: Convective 
Instability and Umbral Oscillations. Joseph V. Hollweg and 
B. Roberts. 250, 398, 113-E9 (1981) 

Convective Instability in Bounded Uniform Self-Gravitating 
Spherical Clouds. Jra B. Bernstein and David L. Book. 251, 
271, 123-Al (1982) 

Orbital Stability Constraints on the Nature of Planetary Sys- 
tems. Frank Graziani and David C. Black. 251, 337, 123-E11 
(1982) 

Instruments 

Multislit Photoelectric Magnetometer Observations of Ce- 
pheids and Supergiants: Probable Detections of Weak Mag- 
netic Fields. Ermanno F. Borra, J. M. Fletcher, and R. 
Poeckert. 247, 569, 71-B3 (1981) 

Recommendations for Calibration of Millimeter-Wavelength 
Spectral Line Data. Marc L. Kutner and B. L. Ulich. 250, 
341, 113-A8 (1981) 

Spectrophotometry with a Self-scanned Silicon Photodiode 
Array. I. Instrumentation and Reductions. Anita L. Cochran 
and Thomas G. Barnes III. 45, 73, 1-G1 (1981) (Abstr. in 
242, 1282, 130-G1) 

Spectrophotometry with a Self-scanned Silicon Photodiode 
Array. II. Secondary Standard Stars. Anita L. Cochran. 45, 
83, 1-G11 (1981) (Abstr. in 242, 1282, 130-G1) 

Interferometry 

VLBI Observations of the Water Vapor Masers in Cepheus A, 
$252A, GL 2789, GL 2139, CO 59.79+0.04, W33B, and U 
Orionis. Charles J. Lada, Leo Blitz, M. J. Reid, and J. M. 
Moran. 243, 769, 12-A6 (1981) 

VLBI Observations of the Double Quasar, 0957+ 561. A. D. 
Haschick, J. M. Moran, M.-J. Reid, M. Davis, and A. E. 
Lilley. 243, L57, 10-A2 (1981) 

High-Resolution Observations of the QSO 3C 345 at 1.3 Cen- 
timeters. L. B. Badth, B. A. Roénndng, I. I. K. Pauliny-Toth, 
K. I. Kellermann, E. Preuss, A. Witzel, L. I. Matveenko, 
L. R. Kogan, V. I. Kostenko, I. G. Moiseev, and D. B. 
Shaffer. 243, L123, 16-A11 (1981) 

Milliarcsecond Structure of 0428 + 205, 1518 + 047, and 2050 + 364 
at 1.67 GHz. R. B. Phillips and R. L. Mutel. 244, 19, 17-B8 
(1981) 


VLBI Aperture Synthesis Observations of the OH Maser 
Source W75 N. A. D. Haschick, M. J. Reid, B. F. Burke, 
J. M. Moran, and G. Miller. 244, 76, 17-G6 (1981) 

VLBI Observations of Jets in Double Radio Galaxies. Roger 
Linfield. 244, 436, 22-F10 (1981) 

Proper Motions and Distances of H,O Maser Sources. I. The 
Outflow in Orion-KL. R. Genzel, M. J. Reid, J. M. Moran, 
and D. Downes. 244, 884, 28-F11 (1981) 

VLBI Observations of the Jet near the Core of M87. W. D. 
Cotton, I. I. Shapiro, and J. J. Wittels. 244, LS7, 26-B5 
(1981) 

VLA Observations of the Becklin-Neugebauer Object, CRL 
490, Monoceros R2 LRS 3, M8 E, and CRL 2591. M. Simon, 
G. Righini-Cohen, M. Felli, and J. Fischer. 245, 552, 40-C13 
(1981) 

VLA Observations of AG Pegasi, R Aquarii, and R Leonis at 
6 Centimeters. Frank D. Ghigo and Nathaniel L. Cohen. 
245, 988, 46-A6 (1981) 

Millimeter-Wavelength Aperture Synthesis of Molecular Lines 
toward Orion KL. W. J. Welch, M. C. H. Wright, R. L. 
Plambeck, J. H. Bieging, and B. Baud. 245, L87, 43-D9 
(1981) 

VLBI Observations of Galactic Nuclei. Dayton L. Jones, Rich- 
ard A. Sramek, and Yervant Terzian. 246, 28, 49-C3 (1981) 

A Search for Interstellar Scintillations in a Large Sample of 
Low-Frequency Variable Sources. Brian Dennison and J. 
J. Condon. 246, 91, 50-A1 (1981) 

VLA Observsations of Solar Active Regions. I. The Slowly 
Varying Component. Marcello Felli, Kenneth R. Lang, and 
Robert F. Willson. 247, 325, 67-D9 (1981) 

VLA Observations of Solar Active Regions. II. Solar Bursts. 
Kenneth R. Lang, Robert F. Willson, and Marcello Felli. 
247, 338, 67-E9 (1981) 

Milli-Arsec Structure of 3C 345. M. H. Cohen, S. C. Unwin, 
R. S. Simon, G. A. Seielstad, T. J. Pearson, R. P. Linfield, 
and R. C. Walker. 247, 774, 74-D1 (1981) 

Proper Motions and Distances of H,0 Maser Sources. II. W51 
MAIN. R. Genzel, D. Downes, M. H. Schneps, M. J. Reid, 
J. M. Moran, L. R. Kogan, V. I. Kostenko, L. I. Matvey- 
enko, and B. Rénndng. 247, 1039, 77-D9 (1981) 

Distance-independent Evidence for Relativistic Motion in the 
Quasar NRAO 140. Alan P. Marscher and John J. Broderick. 
247, L49, 73-C2 (1981) 

Extended Radio Emission Aligned with Compact Nuclear 
Sources in Normal Galaxies. Dayton L. Jones, Richard A. 
Sramek, and Yervant Terzian. 247, LS7, 73-C10 (1981) 

The Milli-Arcsecond Structure of a Complete Sample of Radio 
Sources. I. VLBI Maps of Seven Sources. T. J. Pearson and 
A. C. S. Readhead. 248, 61, 80-F4 (1981) 

Very High-Resolution Observations of Compact Radio Sources 
in the Directions of Supernova Remnants. B. J. Geldzahler 
and D. B. Shaffer. 248, 132, 81-E1 (1981) 

VLA Observation of Radio/Optical Knots in 3C 277.3 = Coma 
A. A. H. Bridle, E. B. Fomalont, J. J. Palimaka, and A. G. 
Willis. 248, 499, 87-B1 (1981) 

The Structure of OH Masers Around Late-Type Stars: Erra- 
tum. P. F. Bowers, M. J. Reid, K. J. Johnston, J. H. Spencer, 
and J. M. Moran. 248, 879, 91-B4 (1981) (Orig. paper in 242, 
1088, 128-F9) 

Speckle Interferometry Observations of the Triple QSO 
1115+08. E. K. Hege, E. N. Hubbard, P. A. Strittmatter, 
and S. P. Worden. 248, L1, 84-E2 (1981) 

Proper Motions and Distances of H,O Maser Sources. III. 
WSINORTH. M. H. Schneps, A. P. Lane, D. Downes, J. 
M. Moran, R. Genzel, and M. J. Reid. 249, 124, 98-CS5 (1981) 

X-Ray and VLBI Radio Observations of the Quasars NRAO 
140 and NRAO 530. Alan P. Marscher and John J. Broderick. 
249, 406, 103-A7 (1981) 

Multiwavelength VLBI! Observations of the Galactic Center. 
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K. Y. Lo, M. H. Cohen, A. S. C. Readhead, and D. C. 
Backer. 249, 504, 104-A8 (1981) 

High Resolution VLA Observations of the Galactic Center. 
Robert L. Brown, K. J. Johnston, and K. Y. Lo. 250, 155, 
111-A2 (1981) 

Kinematics of Supernova Remnant G65.2+5.7 in Cygnus. M. 
Rosado. 250, 222, 111-F6 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. III. 
H 11 Region-Type Nebulae. You-Hua Chu and Richard R. 
Treffers. 250, 615, 117-A11 (1981) 

VLBI and X-Ray Observations of Compact Nuclei in Pairs of 
Galaxies. P. Biermann, P. P. Kronberg, E. Preuss, R. T. 
Schilizzi, and D. B. Shaffer. 250, L49, 119-E2 (1981) 

VLA Observations of DR 21 NH; (1,1) Absorption: Direct 
Evidence for Clumping. D. N. Matsakis, A. Hjalmarson, 
Patrick Palmer, A. C. Cheung, and C. H. Townes. 250, L85, 
119-G8 (1981) 

VLA Observations of Positions of 6 Centimeter Burst Peaks 
Associated with Hard X-Ray Burst Spikes. M. R. Kundu, 
M. Bobrowsky, and T. Velusamy. 251, 342, 123-F2 (1982) 

One-Dimensional Infrared Speckle Interferometry. R. R. How- 
ell, D. W. McCarthy, and F. J. Low. 251, L21, 125-B6 (1982) 

Linear Polarization of Extragalactic Radio Sources at 3.71 and 
11.1 Centimeters. M. Simard-Normandin, P. P. Kronberg, 
and S. Button. 46, 239, 17-A2 (1981) (Abstr. in 246, 1046, 
62-D2) 

Interplanetary Medium 

Effects of Drift on the Transport of Cosmic Rays. IV. Modu- 
lation by a Wavy Interplanetary Current Sheet. J. R. Jokipii 
and Barry Thomas. 243, 1115, 15-GS5 (1981) 

Pioneer 10 Ultraviolet Photometer Observations of the Inter- 
planetary Glow at Heliocentric Distances from 2 to 14 AU. 
F. M. Wu, K. Suzuki, R. W. Carlson, and D. L. Judge. 245, 
1145, 47-E13 (1981) 

Interplanetary Gas. XXVI. On the Reconnection of Magnetic 
Fields in Cometary Ionospheres at Interplanetary Sector 
Boundary Crossings. Malcolm B. Niedner, Jr., James A. 
Tonson, and John C. Brandt. 245, 1159, 47-F13 (1981) 

Cosmic Ray Drift, Shock Wave Acceleration, and the Anom- 
alous Component of Cosmic Rays. M. E. Pesses, J. R. Jok- 
ipii, and D. Eichler. 246, L85, 56-F5 (198!) 

Radially Propagating Shock Waves in the Outer Heliosphere: 
The Evidence from Pioneer 10 Energetic Particle and Plasma 
Observations. Frank B. McDonald, James H. Trainor, John 
D. Mihalov, John H. Wolfe, and William R. Webber. 246, 
L165, 63-C8 (1981) 

Solar Wind Electron Densities from Viking Dual-Frequency 
Radio Measurements. Duane O. Muhleman and John D. 
Anderson. 247, 1093, 78-A8 (1981) 

The Role of Particle Drifts in Solar Modulation. M. A. Lee and 
L. A. Fisk. 248, 836, 90-E14 (1981) 

On the Electrostatic Charging of the Cometary Nucleus. D. 
A. Mendis, Jay Roderick Hill, Harry L. F. Houpis, and E. 
C. Whipple, Jr. 249, 787, 107-A11 (1981) 

Spectral and Compositional Variations of Low Energy Ions 
during an Energetic Storm Particle Event. B. Klecker, M. 
Scholer, D. Hovestadt, G. Gloeckler, and F. M. Ipavich. 
251, 393, 124-B14 (1982) 

Interstellar: Abundances 

Physical and Chemical Fractionation of Deuterium in the In- 
terstellar Medium. Paul Bruston, Jean Audouze, Alfred Vi- 
dal-Madjar, and Claudine Laurent. 243, 161, 2-G3 (1981) 

Ultraviolet Absorption by Interstellar Gas at Large Distances 
from the Galactic Plane. Blair D. Savage and Klaas S. de 
Boer. 243, 460, 7-B!1 (1981) 

Interstellar C, Molecules toward o Persei. L. M. Hobbs. 243, 
485, 7-D13 (1981) 

A Determination of the Carbon and Oxygen Isotopic Ratios 
in the Local Interstellar Medium. Robert W. Wilson, William 


D. Langer, and Paul F. Goldsmith. 243, L47, 5-D7 (1981) 

Observations of HC;N, HC;N, and HC;N in Molecular Clouds. 
Ronald L. Snell, F. Peter Schloerb, Judith S. Young, AAke 
Hjalmarson, and Per Friberg. 244, 45, 17-E3 (1981) 

The Oxygen 1 Depletion in the Diffuse Interstellar Medium. 
Klaas S. de Boer. 244, 848, 28-D3 (1981) 

Carbon Isotope Fractionation in CO, the °C/'C Ratio, and the 
Nature of the Diffuse Interstellar Cloud toward Zeta Ophi- 
uchi. Richard M. Crutcher and William D. Watson. 244, 855, 
28-D10 (1981) 

Isotopic Species of HCO* in Giant Molecular Clouds. Antony 
A. Stark. 245, 99, 34-A8 (1981) 

A Study of Interstellar Carbonyl Sulfide. Paul F. Goldsmith 
and Richard A. Linke. 245, 482, 39-E12 (1981) 

Characteristics of the Helium Component of the Local Inter- 
stellar Medium. C. S. Weller and R. R. Meier. 246, 386, 54- 
Cl (1981) 

Galactic Disk Absorption Lines in the Spectrum of the Quasar 
3C 273. Lennox L. Cowie, Antoinette Songaila, and Donald 
G. York. 246, 653, 58-A7 (1981) 

Measurements of the Interstellar '"*CH*/CH* Abundance: 
Erratum. Paul A. Vanden Bout and Ronald L. Snell. 246, 
1045, 62-D1 (1981) (Orig. paper in 236, 460, 24-D6) 

The Carbon Abundance in Diffuse Interstellar Clouds. H. S. 
Liszt. 246, L147, 63-B1 (1981) 

Interstellar Silicon Sulfide. Dale F. Dickinson and Eva N. Rod- 
riguez Kuiper. 247, 112, 65-B11 (1981) 

Observations of '4N/'5N in the Galactic Disk. Peter G. Wannier, 
Richard A. Linke, and Arno A. Penzias. 247, 522, 70-E7 
(1981) 

The Detection of Interstellar Fluorine in the Line of Sight 
Toward o Scorpii. Theodore P. Snow, Jr. and Donald G. 
York. 247, L39, 68-F14 (1981) 

'4N/5N Isotope Fractionation in the Reaction N,H* + N;: 
Interstellar Significance. N. G. Adams and D. Smith. 247, 
L123, 79-C6 (1981) 

The Extinction toward the Galactic Center from Observations 
of Interstellar Lines. S. R. Federman and Neal J. Evans II. 
248, 113, 81-C4 (1981) 

On the Origin and Distribution of C tv and Si rv Ions in the 
Neighboring Interstellar Medium. Lennox L. Cowie, William 
Taylor, and Donald York. 248, 528, 87-D2 (1981) 

A Semiempirical Model for Heavy Element Depletion in the 
Interstellar Medium. B. M. P. Trivedi and John W. Larimer. 
248, 563, 87-F13 (1981) 

The Velocity Structure of Gas in the Lines of Sight to the 
Magellanic Clouds. Antoinette Songaila. 248, 945, 92-F3 
(1981) 

On the Relative Abundances of Silicon Isotopes in the Inter- 
stellar Medium. Arno A. Penzias. 249, 513, 104-B3 (1981) 
The Isotopic Abundances of Interstellar Oxygen. A. A. Pen- 

zias. 249, 518, 104-B8 (1981) 

Determination of the HNC to HCN Abundance Ratio in Giant 
Molecular Clouds. Paul F. Goldsmith, William D. Langer, 
Joel Elldér, William Irvine, and Erik Kollberg. 249, 524, 104- 
B14 (1981) 

Observations of Interstellar Lithium toward o Scorpii, 8! Scor- 
pii, and SS Cygni. R. L. Snell and P. A. Vanden Bout. 250, 
160, 111-A7 (1981) 

A New Search for Interstellar H,O Absorption in the Spectrum 
of ¢ Ophiuchi. Theodore P. Snow, Jr. and Wm. Hayden 
Smith. 250, 163, 111-A10 (1981) Z 

Oscillator Strengths for Lines of F(0,0,0)—X(0,0,0) H,O at 111.5 
Nanometers and the Abundance of H,O in Diffuse Inter- 
stellar Clouds. Peter L. Smith, K. Yoshino, H. E. Griesinger, 
and J. H. Black. 250, 166, 111-A13 (1981) 

Abundance of Atomic Carbon (C 1) in Dense Interstellar 
Clouds. T. G. Phillips and P. J. Huggins. 251, 533, 127-Cil 
(1982) 





126 THE ASTROPHYSICAL JOURNAL 


Interstellar: Abundances—Continued 


Grain Formation Behind Shocks and the Origin of Isotopically 


Anomalous Meteoritic Inclusions. Bruce G. Elmegreen. 251, 
820, 130-D4 (1982) 
Interstellar: Magnetic Fields 


Observations of Grain and Magnetic Field Properties of the R 
Coronae Australis Dark Cloud. Frederick J. Vrba, George 


V. Coyne, and S. Tapia. 243, 489, 7-E3 (1981) 

The Role of Magnetic Fields in Constraining the Transitional 
Motion of Giant Cloud Complexes. Bruce G. Elmegreen. 
243, 512, 7-F13 (1981) 


On Mapping the Magnetic Field Direction in Molecular Clouds 


by Polarization Measurements. Peter Goldreich and Niko- 
laos D. Kylafis. 243, L75, 10-B5 (1981) 

Ambipolar Diffusion in Interstellar Clouds: Time-Dependent 
Solutions in One Spatial Dimension. Telemachos Ch. Mous- 
chovias and Efthimios V. Paleologou. 246, 48, 49-D12 (1981) 

Interstellar Shock Waves with Magnetic Precusors: Erratum. 
B. T. Draine. 246, 1045, 62-D1 (1981) (Orig. paper in 241, 
1021, 111-Al) 

Magnetic Field Strengths in the H 1 Regions S117, S119, and 
$264. Carl Heiles, You-Hua Chu, and Thomas H. Troland. 
247, L77, 73-D14 (1981) 

Magnetic Field Generation by Rotating Black Holes. D. A. 
Leahy and A. Vilenkin. 248, 13, 80-B2 (1981) 

Magnetic Fields in Molecular Clouds: OH Zeeman Observa- 


tions. Richard M. Crutcher, Thomas H. Troland, and Carl 


Heiles. 249, 134, 98-D1 (1981) 
Interstellar: Matter 

Very Dusty Galaxies. M. Jura. 243, 108, 2-C3 (1981) 

Physical and Chemical Fractionation of Deuterium in the In- 
terstellar Medium. Paul Bruston, Jean Audouze, Alfred Vi- 
dal-Madjar, and Claudine Laurent. 243, 161, 2-G3 (1981) 

A Model Reflection Nebula in the Far-Infrared. G. A. Shah 
and K. S. Krishna Swamy. 243, 175, 3-A6 (1981) 

Ultraviolet Absorption by Interstellar Gas at Large Distances 
from the Galactic Plane. Blair D. Savage and Klaas S. de 
Boer. 243, 460, 7-B11 (1981) 

Interstellar C, Molecules toward o Persei. L. M. Hobbs. 243, 
485, 7-D13 (1981) 

Observations of Grain and Magnetic Field Properties of the R 
Coronae Australis Dark Cloud. Frederick J. Vrba, George 
V. Coyne, and S. Tapia. 243, 489, 7-E3 (1981) 

The Role of Magnetic Fields in Constraining the Transitional 
Motion of Giant Cloud Complexes. Bruce G. Elmegreen. 
243, 512, 7-F13 (1981) 


Photoionization and Photodissociation in Diffuse Interstellar 


Clouds. W. G. Roberge, A. Dalgarno, and B. P. Flannery. 
243, 817, 12-D14 (1981) 

Optical Absorption from the Magellanic Stream in the Spec- 
trum of Fairall-9. Antoinette Songaila. 243, L19, 5-B6 (1981) 

On the Fragmentation of Rotating Interstellar Clouds. Alan 
Paul Boss. 244, 40, 17-D12 (1981) 

The Cygnus ‘‘Superbubble’’: A Supernova Explosion in a Ten- 
uous Intercloud Medium. J. C. Higdon. 244, 88, 18-A4 (1981) 

The Ultraviolet Interstellar Extinction Curve in the Pleiades. 
A. N. Witt, R. C. Bohlin, and T. P. Stecher. 244, 199, 19-B4 
(1981) 

The Size Distribution of Interstellar Particles. III. Peculiar 
Extinctions and Normal Infrared Extinctions. John S. 
Mathis and Steven G. Wallenhorst. 244, 483, 23-C5 (1981) 

Interstellar Absorption in the Mg 11 Resonance Line k, and h, 
Emissions. Erika B6hm-Vitense. 244, 504, 23-D13 (1981) 

A Comparison of Quasar Absorption Line Systems with Ab- 
sorption by the Galactic Halo. Blair D. Savage and Norbert 
A. Jeske. 244, 768, 27-E7 (1981) 

Hot Gusts from Elliptical Galaxies. Robert H. Sanders. 244, 
820, 28-B2 (1981) 


High-Resolution Profiles of the 5780 A Interstellar Diffuse 
Band. R. L. Snell and P. A. Vanden Bout. 244, 844, 28-C13 
(1981) 

The Oxygen 1 Depletion in the Diffuse Interstellar Medium. 
Klaas S. de Boer. 244, 848, 28-D3 (1981) 

Far-Ultraviolet Diffuse Galactic Light. Richard C. Henry. 244, 
L69, 26-C2 (1981) 

Cloud Fluid Compression and Softening in Spiral Arms and 
the Formation of Giant Molecular Cloud Complexes. Lennox 
L. Cowie. 245, 66, 33-F2 (1981) 

Collisional Mergers and Fragmentation of Interstellar Clouds. 
Mark A. Hausman. 245, 72, 33-F8 (1981) 

Spatial Observations of the Orion Nebula in the Unidentified 
3.28 Micron Feature. K. Sellgren. 245, 138, 34-D7 (1981) 
The 45 Micron H;O Ice Band in the Kleinmann-Low Nebula. 
E. F. Erickson, R. F. Knacke, A. T. Tokunaga, and M. R. 

Haas. 245, 148, 34-E3 (1981) 

A Cloud/Particle Model of the Interstellar Medium: Galactic 
Spiral Structure. Frank H. Levinson and William W. Rob- 
erts, Jr. 245, 465, 39-D7 (1981) 

Nonequilibrium Chemical Effects in Shocked Interstellar 
Clouds. Eric Herbst and Stephen Knudson. 245, 529, 40-B4 
(1981) 

Mechanical Heating of the Interstellar Medium. II. The Phase 
Properties and Structural Control. Donald P. Cox. 245, 534, 
40-B9 (1981) 

Interstellar Extinction and Ultraviolet Flux Distribution of the 
Crab Nebula. Chi-Chao Wu. 248, 581, 40-F1 (1981) 

Galactic Cosmic Ray Diffusion with Arbitrary Radial Distri- 
butions. Jon M. Wallace. 245, 753, 42-D8 (1981) 

Shock-Induced Grain Alignment in the Orion Nebula. Paul E. 
Johnson, George H. Rieke, Marcia J. Lebofsky, and James 
C. Kemp. 245, 871, 44-F12 (1981) 

Infrared Emission from Dust in Shocked Gas. B. T. Draine. 
245, 880, 44-G7 (1981) 

A Turbulent Origin for the Rotation of Molecular Clouds. Rob- 
ert C. Fleck, Jr. and Frank O. Clark. 245, 898, 45-A11 (1981) 

On the Possibility of Star Formation Behind Interstellar 
Shocks. G. Welter and J. Schmid-Burgk. 245, 927, 45-C13 
(1981) 

Pioneer 10 Ultraviolet Photemeter Observations of the Inter- 
planetary Glow at Heliocentric Distances from 2 to 14 AU. 
F. M. Wu, K. Suzuki, R. W. Carlson, and D. L. Judge. 245, 
1145, 47-E13 (1981) 

Ambipolar Diffusion in Interstellar Clouds: Time-Dependent 
Solutions in One Spatial Dimension. Telemachos Ch. Mous- 
chovias and Efthimios V. Paleologou. 246, 48, 49-D12 (1981) 

Some Observational Consequences of Residual H i in Galactic 
Molecular Clouds. H. S. Liszt, W. B. Burton, and T. M. 
Bania. 246, 74, 49-F11 (1981) 

A Search for Interstellar Scintillations in a Large Sample of 
Low-Frequency Variable Sources. Brian Dennison and J. 
J. Condon. 246, 91, 50-Al (1981) 

Infrared Extinction of Amorphous Iron Silicates. Kenrick L. 
Day. 246, 110, 50-B6 (1981) 

Characteristics of the Helium Component of the Local Inter- 
stellar Medium. C. S. Weller and R. R. Meier. 246, 386, 54- 
Cl (1981) 

Far-Infrared Properties of Dust in the Reflection Nebula NGC 
7023. S. E. Whitcomb, Ian Gatley, R. H. Hildebrand, Jo- 
celyn Keene, K. Sellgren, and M. W. Werner. 246, 416, 54- 
ES (1981) 

Observationally Determined Silicon 11 Oscillator Strengths. J. 
Michael Shull, Theodore P. Snow, Jr., and Donald G. York. 
246, 549, 56-A7 (1981) 

Galactic Disk Absorption Lines in the Spectrum of the Quasar 
3C 273. Lennox L. Cowie, Antoinette Songaila, and Donald 
G. York. 246, 653, 58-A7 (1981) 





1981 SUBJECT INDEX 127 


Ultraviolet Extinction Curves Derived from [UE Data. C. G. 
Seab, Theodore P. Snow, Jr., and Charles L. Joseph. 246, 
788, 59-E4 (1981) At 

Interstellar Extinction by Small-Coated or Uncoated Graphite 
Grains. J. Hecht. 246, 794, 59-E10 (1981) 

Interstellar Shock Waves with Magnetic Precusors: Erratum. 
B. T. Draine. 246, 1045, 62-D1 (1981) (Orig. paper in 241, 
1021, 111-Al) 

The Carbon Abundance in Diffuse Interstellar Clouds. H. S. 
Liszt. 246, L147, 63-B1 (1981) 

On the Generation and Maintenance of Turbulence in the In- 
terstellar Medium. Robert C. Fleck, Jr. 246, L151, 63-B5 
(1981) 

Nonstellar 10 Micron Emission from E/SO Galaxies with Com- 
pact Radio Sources. J. J. Puschell. 247, 48, 64-D13 (1981) 
The Diffuse Extreme-Ultraviolet Background: Constraints of 
Hot Coronal Plasma. Francesco Paresce and Robert Stern. 

247, 89, 65-Al (1981) 

A Complex of High-Velocity Clouds in Sagittarius. 7. F. Mir- 
abel. 247, 97, 65-A9 (1981) 

The L134-L183-L1778 System of Interstellar Clouds. Frank 
O. Clark and Donald R. Johnson. 247, 104, 65-B3 (1981) 
Interpretation of Cosmic Ray Composition: The Path Length 
Distribution. R. J. Protheroe, J. F. Ormes, and G. M. Com- 

stock. 247, 362, 67-G7 (1981) 

The H 1 Content of Galaxies in the Hercules Supercluster: 
Evidence for Sweeping. Riccardo Giovanelli, Guido L. Chin- 
carini, and Martha P. Haynes. 247, 383, 69-A4 (1981) 

Cooling and Evolution of Adiabatic Blast Waves in a Dusty 
Medium. Eliahu Dwek. 247, 614, 71-E8 (1981) 

Blue Compact Dwarf Galaxies. I. Neutral Hydrogen Obser- 
vations of 115 Galaxies. Trinh X. Thuan and George E. 
Martin. 247, 823, 75-A1 (1981) 

Ultraviolet Interstellar Extinction in the Large Magellanic 
Cloud Using Observations with the International Ultraviolet 
Explorer. Jan Koornneef and Arthur D. Code. 247, 860, 75- 
D8 (1981) 

Supernova Remnant Evolution in an Inhomogeneous Medium. 
I. Numerical Models. Lennox L. Cowie, Christopher F. 
McKee, and Jeremiah P. Ostriker. 247, 908, 76-A9 (1981) 

Vibrational Disequilibrium in Low Pressure Clouds. Joseph 
A. Nuth and Bertram Donn. 247, 925, 76-B12 (1981) 

Local Gas Without Reddening: The Contribution of Stray Ra- 
diation to 21 Centimeter Line Measurements. Carl Heiles, 
Antony A. Stark, and §. Kulkarni. 247, L73, 73-D10 (1981) 

The Extinction toward the Galactic Center from Observations 
of Interstellar Lines. §. R. Federman and Neal J. Evans II. 
248, 113, 81-C4 (1981) 

High Latitude H 1 Shells in the Galaxy. I. Esther M. Hu. 248, 
119, 81-C10 (1981) 

High-Resolution Profiles for the Diffuse Interstellar Band at 
6196 A. Wm. Hayden Smith, T. P. Snow, M. Jura, and Wil- 
liam D. Cochran. 248, 128, 81-D9 (1981) 

Dust in Planetary Nebulae. Antonella Natta and Nino Pana- 
gia. 248, 189, 82-B6 (1981) 

IUE Observations of Eight OB Stars in NGC 2244: Ultraviolet 
Continua and Extinction. Derck Massa and Peter S. Conti. 
248, 201, 82-C4 (1981) 

A Laboratory Study of the Reaction H*+ + HD — H,D* +H;: 
The Electron Densities and the Temperatures in Interstellar 
Clouds. N. G. Adams and D. Smith. 248, 373, 84-B8 (1981) 

On the Origin and Distribution of C rv and Si tv Ions in the 
Neighboring Interstellar Medium. Lennox L. Cowie, William 
Taylor, and Donald York. 248, 528, 87-D2 (1981) 

Ultraviolet Interstellar Extinction Toward 1367 Stars Observed 
by ANS. David M. Meyer and Blair D. Savage. 248, 545, 
87-E6 (1981) 

A Semiempirical Model for Heavy Element Depletion in the 


Interstellar Medium. B. M. P. Trivedi and John W. Larimer. 
248, 563, 87-F13 (1981) 

Distribution of Hot Stars and Hydrogen in the Large Magel- 
lanic Cloud. Thornton Page and George R. Carruthers. 248, 
906, 92-B13 (1981) 

The Velocity Structure of Gas in the Lines of Sight to the 
Magellanic Clouds. Antoinette Songaila. 248, 945, 92-F3 
(1981) 

A High-Resolution Optical Survey of Interstellar Absorption 
Lines Toward Globular Clusters and Extragalactic Objects. 
II. Further Data. Antoinette Songaila, Lennox L. Cowie, 
and D. G. York. 248, 956, 92-G1 (1981) 

Interstellar Grain Size. II. Infrared Photometry and Polariza- 
tion in Orion. Michel Breger, R. D. Gehrz, and J. A. Hack- 
well. 248, 963, 92-G9 (1981) 

A Compressed Cloud in the Vela Supernova Remnant. Edward 
B. Jenkins, Joseph Silk, George Wallerstein, and E. Myckky 
Leep. 248, 977, 93-A9 (1981) 

Lifetime of Molecular Clouds and Spiral Structure. James M. 
Huntley and Humberto Gerola. 248, L69, 91-D14 (1981) 
The Interstellar Medium and the Highly Ionized Species Ob- 
served in the Spectrum of the Nearby White Dwarf 
G191-—B2B. Frederick C. Bruhweiler and Yoji Kondo. 248, 

L123, 96-C6 (1981) 

The Ultraviolet Properties of Dust in the Orion Nebula. J. S. 
Mathis, M. Perinotto, P. Patriarchi, and F. H. Schiffer Il. 
249, 99, 98-A8 (1981) 

Ultraviolet Interstellar Extinction toward Stars in the Orion 
Nebula and toward HD 147889. Ralph C. Bohlin and Blair 
D. Savage. 249, 109, 98-B4 (1981) 

Abundances of Refractory Elements in Quasars. C. Martin 
Gaskell, Gregory A. Shields, and E. Joseph Wampler. 249, 
443, 103-D2 (1981) 

Models for the Structure and Origin of Bipolar Nebulae. Mark 
Morris. 249, 572, 104-F7 (1981) 

Possible Detection of Far-Ultraviolet Line Emission from a 
Hot Galactic Corona. P. D. Feldman, W. H. Brune, and R. 
C. Henry. 249, LS1, 107-G6 (1981) 

Spectral Components of NGC 4151. G. H. Rieke and M. J. 
Lebofsky. 250, 87, 110-B13 (1981) 

Dust-Sensitive Forbidden Line Ratios. B. T. Draine and John 
N. Bahcall. 250, 579, 116-F2 (1981) 

Fluctuations in the Microwave Background at Intermediate 
Angular Scales. Francesco Melchiorri, Bianca Olivio Mel- 
chiorri, Cecilia Ceccarelli, and Luca Pietranera. 250, L1, 
114-B2 (1981) 

A Search for Expanding Supershells of Gas around OB As- 
sociations. L. L. Cowie, E. M. Hu, William Taylor, and D. 
G. York. 250, L25, 114-C13 (1981) 

Polarization of Scattered Light in Globular Clusters. P. G. 
Martin and S. J. Shawl. 251, 108, 121-B8 (1982) 

Origin of Ca-Al-rich Inclusions. II. Sputtering and Collisions 
in the Three-Phase Interstellar Medium. Donald D. Clayton. 
251, 374, 124-A9 (1982) 

On the Energetics and Morphology of Radio Tail Galaxies. W. 
A. Christiansen, A. G. Pacholczyk, and J. S. Scott. 251, 518, 
127-B6 (1982) 

Mapping of NGC 5128 (= Centaurus A) at J, H, and K. P. 
Harding, Terry J. Jones, and A. W. Rodgers. 251, 530, 127- 
C4 (1982) 

Some Properties of Adiabatic Blast Waves in Preexisting Cav- 
ities. Donald P. Cox and José Franco. 251, 687, 129-A6 
(1982) 

Grain Formation Behind Shocks and the Origin of Isotopically 
Anomalous Meteoritic Inclusions. Bruce G. Elmegreen. 251, 
820, 130-D4 (1982) 

Discovery of Interstellar Rubidium. M. Jura and W. H. Smith. 
251, L43, 125-C11 (1982) 





128 THE ASTROPHYSICAL JOURNAL 


Interstellar: Matter—Continued 

Coupling of the Magnetic Field and Rotation in the Dark Cloud 
BS. Judith S. Young, William D. Langer, Paul F. Goldsith, 
and Robert W. Wilson. 251, L81, 131-B9 (1982) 

Far Infrared amd Submillimeter Observations of Barnard 35: 
Heat Sources for Bright-Rimmed Molecular Clouds. Charles 
J. Lada, Harley A. Thronson, Jr., Howard A. Smith, D. A. 
Harper, J. Keene, R. F. Loewenstein, and J. Smith. 251, 
L91, 131-C4 (1982) 

The Faraday Rotation Measures of Extragalactic Radio Sources. 
Martine Simard-Normandin, Philipp P. Kronberg, and 
Stuart Button. 45, 97, 2-B1 (1981) (Abstr. in 242, 1283, 130- 
G2) 

An Atlas of Models of H* Blisters. Vincent Icke. 45, 585, 10- 
F1 (1981) (Abstr. in 244, 1094, 31-A3) 

The X-Ray Spectrum of a Hot Interstellar Plasma. J. Michael 
Shull. 46, 27, 13-D1 (1981) (Abstr. in 245, 1170, 47-G10) 

Interstellar: Molecules 

Millimeter-Wave Absorption Features toward the Galactic 
Center: Evidence for a Massive Nuclear Disk. Richard A. 
Linke, Antony A. Stark, and Margaret A. Frerking. 243, 147, 
2-F3 (1981) 

Physical and Chemical Fractionation of Deuterium in the In- 
terstellar Medium. Paul Bruston, Jean Audouze, Alfred Vi- 
dal-Madjar, and Claudine Laurent. 243, 161, 2-G3 (1981) 

The Steliar Wind Bubble NGC 2359. I. CO, VLA, and Optical 
Observations. Matthew H. Schneps, Aubrey D. Haschick, 
Edward L. Wright, and Alan H. Barrett. 243, 184, 3-B1 
(1981) 

Interstellar C, Molecules toward o Persei. L. M. Hobbs. 243, 
485, 7-D13 (1981) 

The Role of Magnetic Fields in Constraining the Transitional 
Motion of Giant Cloud Complexes. Bruce G. Elmegreen. 
243, 512, 7-F13 (1981) 

HCO* in NGC 253. L. J Rickard and Patrick Palmer. 243, 765, 
12-A2 (1981) 

VLBI Observations of the Water Vapor Masers in Cepheus A, 
$252A, GL 2789, GL 2139, CO 59.79+0.04, W33B, and U 
Orionis. Charles J. Lada, Leo Blitz, M. J. Reid, and J. M. 
Moran. 243, 769, 12-A6 (1981) 

Interpretation of CO Emission from the Galactic Molecular 
Cloud Ensemble. H. S. Liszt and W. B. Burton. 243, 778, 
12-B1 (1981) 

Onsala High Spatial Resolution Observations of HCN, HCO*, 
and Their Isotopes in Orion A. O. E. H. Rydbeck, A. Hial- 
marson, G. Rydbeck, J. Elldér, H. Olofsson, and A. Sume. 
243, L41, 5-D1 (1981) 

A Determination of the Carbon and Oxygen Isotopic Ratios 
in the Local Interstellar Medium. Robert W. Wilson, William 
D. Langer, and Paul F. Goldsmith. 243, L47, 5-D7 (1981) 

Detection of the J = 6 — 5 Transition of Carbon Monoxide. 
Paul F. Goldsmith, Neal R. Erickson, Harold R. Fetterman, 
Brian J. Clifton, Drew D. Peck, Peter E. Tannenwald, Gerd 
A. Koepf, David Buhl, and Nelson McAvoy. 243, L79, 10- 
B9 (1981) 

Observations of HC,N, HC;N, and HC;N in Molecular Clouds. 
Ronald L. Snell, F. Peter Schloerb, Judith S. Young, Ake 
Hjalmarson, and Per Friberg. 244, 45, 17-E3 (1981) 

Far-Infrared Observations of the Cepheus OB3 Molecular 
Cloud. Neal J. Evans Il, E. E. Becklin, C. Beichman, Ian 
Gatley, R. H. Hildebrand, Jocelyn Keene, M. H. Slovak, 
M. W. Werner, and S. E. Whitcomb. 244, 115, 18-C3 (1981) 

Carbon Isotope Fractionation in CO, the 3C/'C Ratio, and the 
Nature of the Diffuse Interstellar Cloud toward Zeta Ophi- 
uchi. Richard M. Crutcher and William D. Watson. 244, 855, 
28-D10 (1981) 

Detection of *CO(J = 3-2) Emission from the Molecular Cloud 
OMC-1 and NGC 2264. P. J. Huggins, T. G. Phillips, G. N. 
Blair, and P. M. Solomon. 244, 863, 28-E4 (1981) 


Proper Motions and Distances of H,O Maser Sources. I. The 
Outflow in Orion-KL. R. Genzel, M. J. Reid, J. M. Moran, 
and D. Downes. 244, 884, 28-F11 (1981) 

Detection of Interstellar OH in the Far-Infrared. J. W. V. Sto- 
rey, Dan M. Watson, and C. H. Townes. 244, L27, 21-C1 
(1981) 

Ethylene in IRC + 10216. A. L. Betz. 244, L103, 26-E7 (1981) 

Detection of High-Excitation Rotational Lines of Cyanoace- 
tylene in the OMC 1 Region. Robert B. Loren, Neal R. 
Erickson, Ronald L. Snell, Lee Mundy, and John H. Davis. 
244, L107, 26-E10 (1981) 

Laboratory Measurments of Millimeter and Submiliimeter Ro- 
tational Transitions in NH. Arthur Charo, K. V. L. N. Sas- 
try, Eric Herbst, and Frank C. De Lucia. 244, L111, 26-F1 
(1981) 

The High Velocity Molecular Gas in GL 490. Charles J. Lada 
and Paul M. Harvey. 245, 58, 33-E8 (1981) 

Cloud Fluid Compression and Softening in Spiral Arms and 
the Formation of Giant Molecular Cloud Complexes. Lennox 
L. Cowie. 245, 66, 33-F2 (1981) 

A Turbulent Model for Giant Molecular Clouds. Frank Bash, 
Mark Hausman, and John Papaloizou. 245, 92, 34-A1 (1981) 

Isotopic Species of HCO* in Giant Molecular Clouds. Antony 
A. Stark. 245, 99, 34-A8 (1981) 

A Dense Molecular Cloud Impacted by the W28 Supernova 
Remnant. Alwyn Wootten. 245, 105, 34-B1 (1981) 

A Study of Interstellar Carbonyl Sulfide. Paul F. Goldsmith 
and Richard A. Linke. 245, 482, 39-E12 (1981) 

High Resolution J = 2-1 and J = 1-0 Carbon Monoxide, Self- 
Reversing Line Profiles toward Molecular Clouds. Rohert 
B. Loren, Richard L. Plambeck, John H. Davis, and Ronald 
L. Snell. 245, 495, 39-F11 (1981) 

Temperatures of Galactic Molecular Clouds Showing CO Self- 
absorption. 7. G. Phillips, G. R. Knapp, P. J. Huggins, M. 
W. Werner, P. G. Wannier, G. Neugebauer, and D. Ennis. 
245, 512, 40-Al (1981) 

Observations of the 2;, — 1,, Line of HCO. T. L. Wilson and 
D. T. Jaffe. 245, 866, 44-F7 (1981) 

Infrared Pumping and Rotational Excitation of Molecules in 
Interstellar Clouds. Timothy J. Carroll and Paul F. Gold- 
smith, 245, 891, 45-A4 (1981) 

A Turbulent Origin for the Rotation of Molecular Clouds. Rob- 
ert C. Fleck, Jr. and Frank O. Clark. 245, 898, 45-A11 (1981) 

VLA Observations of the H,CO Maser in NGC 7538. A. H. 
Rots, H.R. Dickel, J. R. Forster, and W. M. Goss. 245, L15, 
37-B4 (1981) 

The Source of High-Velocity Emission at the Orion Molecular 
Cloud Core. P. M. Solomon, G. R. Huguenin, and N. Z. 
Scoville. 245, L19, 37-B7 (1981) 

Detection of Interstellar CO* toward OMC-1. Neal R. Erick- 
son, Ronald L. Snell, Robert B. Loren, Lee Mundy, and 
Richard L. Plambeck. 245, L83, 43-D5 (1981) 

Millimeter-Wavelength Aperture Synthesis of Molecular Lines 
toward Orion KL. W. J. Welch, M. C. H. Wright, R. L. 
Plambeck, J. H. Bieging, and B. Baud. 245, L87, 43-D9 
(1981) 

Some Observational Consequences of Residual H 1 in Galactic 
Molecular Clouds. H. S. Liszt, W. B. Burton, and T. M. 
Bania. 246, 74, 49-F11 (1981) 

A Search for Interstellar Nitrous Oxide. W. J. Wilson and L. 
E. Snyder. 246, 86, 49-G10 (1981) 

The Energetics of Molecular Clouds. III. The S235 Molecular 
Cloud. Neal J. Evans II and Guy N. Blair. 246, 394, 54-C9 
(1981) 

Infrared Studies of the S235 Molecular Cloud. Neal J. Evans 
II, C. Beichman, I. Gatley, P. Harvey, D. Nadeau, and K. 
Sellgren. 246, 409, 54-D12 (1981) 

Molecular Clouds Associated with Compact H i Regions. I. 
General Properties. Paul T. P. Ho, Robert N. Martin, and 
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Alan H. Barrett. 246, 761, 59-C2 (1981) 

Measurements of the Interstellar "*CH*/CH* Abundance: 
Erratum. Paul A. Vanden Bout and Ronald L. Snell. 246, 
1045, 62-D1 (1981) (Orig. paper in 236, 460, 24-D6) 

Some New Results on Shock Chemistry in IC 443. L. K. 
DeNoyer and M. A. Frerking. 246, L37, 53-C11 (1981) 

Three New ‘‘Nonterrestrial’’ Molecules. P. Thaddeus, M. 
Guélin, and R. A. Linke. 246, L41, 53-D1 (1981) 

The Observation of the J = 1-2 Transition of HCS* in a 
Laboratory Glow Discharge. Christopher S. Gudeman, 
Nathan N. Haese, Nancy D. Piltch, and R. Claude 
Woods. 246, L47, 53-D6 (1981) 

On the Possible Selective Formation of CNC* and CCN* in 
the Interstellar Reactions of C+ with HCN and HNC. Na- 
than N. Haese and R. Claude Woods. 246, L51, 53-D9 (1981) 

The L134-L183-L1778 System of Interstellar Clouds. Frank 
O. Clark and Donald R. Johnson. 247, 104, 65-B3 (1981) 

Interstellar Silicon Sulfide. Dale F. Dickinson and Eva N. Rod- 
riguez Kuiper. 247, 112, 65-B11 (1981) 

Radio-Wavelength Observations of CH in the Direction of 
Nearby Bright Stars. Robert F. Willson. 247, 116, 65-C1 
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Ammonia in IRC + 10°216: The Inversion Lines as a Probe of 
Envelope Thermal Structure. Sun Kwok, M. B. Bell, and P. 
A. Feldman. 247, 125, 65-C10 (1981) 

Far-Infrared Observations of Shocked CO in Orion. J. W. V. 
Storey, Dan M. Watson, C. H. Townes, E. E. Haller, and 
W. L. Hansen. 247, 136, 65-D7 (1981) 

CO Emission from Seyfert Galaxies. John H. Bieging, Leo 
Blitz, Charles J. Lada, and Antony A. Stark. 247, 443, 69- 
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Density-Wave Induced Star Formation: A Model for M81. 
Frank N. Bash and H. C. D. Visser. 247, 488, 70-B10 (1981) 

Observations of '4N/5N in the Galactic Disk. Peter G. Wannier, 
Richard A. Linke, and Arno A. Penzias. 247, 522, 70-E7 
(1981) 

Rotational Excitation of Molecular Ions by Electron Impact 
Under Interstellar Conditions. §. S. Bhattacharyya, B. Bhat- 
tacharyya, and M. V. Narayan. 247, 936, 76-C9 (1981) 

Proper Motions and Distances of H,0 Maser Sources. II. W51 
MAIN. R. Genzel, D. Downes, M. H. Schneps, M. J. Reid, 
J. M. Moran, L. R. Kogan, V. I. Kostenko, L. I. Matvey- 
enko, and B. Rénndng. 247, 1039, 77-D9 (1981) 

4N/'5N Isotope Fractionation in the Reaction N,H* + N;: 
Interstellar Significance. N. G. Adams and D. Smith. 247, 
L123, 79-C6 (1981) 

The Extinction toward the Galactic Center from Observations 
of Interstellar Lines. §. R. Federman and Neal J. Evans II. 
248, 113, 81-C4 (1981) 


High-Resolution Profiles for the Diffuse Interstellar Band at 


6196 A. Wm. Hayden Smith, T. P. Snow, M. Jura, and Wil- 
liam D. Cochran. 248, 128, 81-D9 (1981) 

Laboratory Measurements of Millimeter and Submillimeter 
Transitions of Sodium Hydride and Sodium Deuteride. K. 
V. L. N. Sastry, Eric Herbst, and Frank C. De Lucia. 248, 
LS53, 85-B1 (1981) 

Detection of HC;N in Four Dark Clouds: Erratum. P. J. Benson 
and P. C. Myer. 248, L87, 91-F7 (1981) (Orig. paper in 242, 
L87, 125-D2) 

The Increasing Chemical Complexity of the Taurus Dark 
Clouds: Detection of CH;,CCH and C,H. W. M. Irvine, B. 
Hoglund, P. Friberg, J. Askne, and J. Elldér. 248, L113, 96- 
B11 (1981) 

Isocyanic Acid in the Taurus Molecular Cloud 1. Robert L. 
Brown. 248, L119, 96-C2 (1981) 

The Largest H 11 Regions in M101. Leo Blitz, Frank P. Israel, 
G. Neugebauer, Ian Gatley, T. J. Lee, and D. H. Beattie. 
249, 76, 97-F13 (1981) 

Proper Motions and Distances of H,O Maser Sources. III. 


WSINORTH. M. H. Schneps, A. P. Lane, D. Downes, J. 
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Magnetic Fields in Molecular Clouds: OH Zeeman Observa- 
tions. Richard M. Crutcher, Thomas H. Troland, and Carl 
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Structure of Molecular Clouds. V. Detailed Models and Ob- 
servational Characteristics. L. G. Stenholm, T. W. Hartquist, 
and G. E. Morfill. 249, 152, 98-ES (1981) 

The Effect of Losses on Acceleration of Energetic Particles 
by Diffusive Scattering through Shock Waves. H. J. Volk, 
G. E. Morfill, and M. A. Forman. 249, 161, 98-E14 (1981) 

On the Relative Abundances of Silicon Isotopes in the Inter- 
stellar Medium. Arno A. Penzias. 249, 513, 104-B3 (1981) 

Determination of the HNC to HCN Abundance Ratio in Giant 
Molecular Clouds. Paul F. Goldsmith, William D. Langer, 
Joel Elldér, William Irvine, and Erik Kollberg. 249, 524, 104- 
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Properties of the Galactic Molecular Cloud Ensemble from 
Observations of °CO. H. S. Liszt, Delin Xiang, and W. B. 
Burion. 249, 532, 1011-C8 (1981) 

High-Velocity CO Wings and CO Self-Reversals. Robert B. 
Loren. 249, 550, 104-D12 (1981) 

Hydroxycarbene (HCOH) and Protonated Formaldehyde: Two. 
Potentially Observable Interstellar Molecules. Mark R. 
Hoffmann and Henry F. Schaefer III. 249, 563, 104-E12 
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Far-Infrared Observations of Star-forming Regions. Anneila 
I. Sargent, R. J. van Duinen, C. V. M. Fridlund, H. L. 
Nordh, and J. W. G. Aalders. 249, 607, 105-B2 (1981) 

Molecular Clouds outside the Solar Circle in the First Quadrant 
of Our Galaxy. Marc L. Kutner and Kathryn Mead. 249, 
L15, 101-F4 (1981) 

Detection of the S(8), S(12), S(13), S(14), and S(15), v = 0 
— 0 Rotation Lines of Molecular Hydrogen in Orion. R. F. 
Knacke and E. T. Young. 249, L65, 108-A6 (1981) 

A New Search for Interstellar H,O Absorption in the Spectrum 
of ¢ Ophiuchi. Theodore P. Snow, Jr. and Wm. Hayden 
Smith. 250, 163, 111-A10 (1981) ‘ 

Oscillator Strengths for Lines of F(0,0,0)—X(0,0,0) H,O at 111.5 
Nanometers and the Abundance of H,O in Diffuse Inter- 
stellar Clouds. Peter L. Smith, K. Yoshino, H. E. Griesinger, 
and J. H. Black. 250, 166, 111-A13 (1981) 

The Energetics of Molecular Clouds. IV. The S88 Molecular 
Cloud. Neal J. Evans II, Guy N. Blair, P. Harvey, Frank 
Israel, W. L. Peters Ill, M. Scholtes, T. de Graauw, and Paul 
Vanden Bout. 250, 200, 111-D11 (1981) 

Recommendations for Calibration of Millimeter-Wavelength 
Spectral Line Data. Marc L. Kutner and B. L. Ulich. 250, 
341, 113-A8 (1981) 

High-Temperature Methyl Cyanide in Orion Molecular Cloud 
1. Robert B. Loren, Lee Mundy, and Neal R. Erickson. 250, 
573, 116-E10 (1981) 

The Location of the Hot Moleculae Core in Orion. B. Zuck- 
erman, Mark Morris, and Patrick Palmer. 250, L39, 114-D14 
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The Molecular Cloud Associated with NGC 7538. Héléne R. 
Dickel, John R. Dickel, and William J. Wilson. 250, L43, 
114-E4 (1981) 

VLA Observations of DR 21 NH; (1,1) Absorption: Direct 
Evidence for Clumping. D. N. Matsakis, A. Hjalmarson, 
Patrick Palmer, A. C. Cheung, and C. H. Townes. 250, L85, 
119-G8 (1981) 

Laboratory Millimeter and Submillimeter Spectra of CO*. K. 
V. L. N. Sastry, Paul Helminger, Eric Herbst, and Frank C. 
De Lucia. 250, L91, 119-G12 (1981) 

High Velocity Molecular Emission in Orion: A Case for Stellar 
Winds. T. B. H. Kuiper, B. Zuckerman, and E. N. Rodriguez 
Kuiper. 251, 88, 121-Al (1982) 

High Velocity Molecular Gas near Herbig-Haro Objects in HH 
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Interstellar: Molecules—Continued 
7-11. Ronald L. Snell and Suzan Edwards. 251, 103, 121-B3 
(1982) 

New Interstellar Molecular Transitions in the 2 Millimeter 
Range. J. M. Hollis, L. E. Snyder, D. H. Blake, F. J. Lovas, 
R. D. Suenram, and B. L. Ulich. 251, 541, 127-DS (1982) 

Grain Formation Behind Shocks and the Origin of Isotopically 
Anomalous Meteoritic Inclusions. Bruce G. Elmegreen. 251, 
820, 130-D4 (1982) 

Detection of Deuterated Cyanodiacetylene (DC;N) in Taurus 
Molecular Cloud 1. J. M. MacLeod, L. W. Avery, and N. 
W. Broten. 251, L33, 125-C2 (1982) 

Detection of Deuteriocyanobutadiyne (DC,N) in the Interstel- 
lar Cloud TMC-1. F. Peter Schloerb, Ronald L. Snell, Wil- 
liam D. Langer, and Judith S. Young. 251, L37, 125-C6 (1982) 

High Velocity H, Line Emission in the NGC 2071 Region. S. 
E. Persson, T. R. Geballe, Theodore Simon, Carol J. Lons- 
dale, and F. Baas. 251, L85, 131-B13 (1982) 

Laboratory Millimeter and Submillimeter Spectrum of CCH. 
K. V. L. N. Sastry, Paul Helminger, Arthur Charo, Eric 
Herbst, and Frank C. De Lucia. 251, L119, 131-E11 (1982) 

A Study of Nine Interstellar Dark Clouds. Ronald L. Snell. 45, 
121, 2-F1 (1981) (Abstr. in 242, 1282, 130-G1) 

Ionization: see Atomic Processes 


Laboratory Spectra 

Laboratory Measurments of Millimeter and Submillimeter Ro- 
tational Transitions in NH). Arthur Charo, K. V. L. N. Sas- 
try, Eric Herbst, and Frank C. De Lucia. 244, L111, 26-F1 
(1981) 

Infrared Extinction of Amorphous Iron Silicates. Kenrick L. 
Day. 246, 110, 50-B6 (1981) 

The Observation of the J = 1-2 Transition of HCS* in a 
Laboratory Glow Discharge. Christopher S. Gudeman, Na- 
than N. Haese, Nancy D. Piltch, and R. Claude Woods. 
246, L47, 53-D6 (1981) 

Anomalous '*CH,:CH, Strengths in 33. J. W. Brault, K. Fox, 
D. E. Jennings, and J. S. Margolis. 247, L101, 73-F9 (1981) 

Measurement of the Oscillator Strengths and Autoionization 
Widths of the Neutral-Aluminum Multiplet 3573p ?P°-3s53p? 
2p. Gabriel G. Lombardi, Bartley L. Cardon, and Robert L. 
Kurucz. 248, 1202, 95-D7 (1981) 

Pressure Broadening of Oxygen and Its Implications for 
Cosmic Background Measurements. Herbert M. Pickett, 
Edward A. Cohen, and David E. Brinza. 248, L49, 85-A12 
(1981) 

Laboratory Measurements of Millimeter and Submillimeter 
Transitions of Sodium Hydride and Sodium Deuteride. K. 
V. L. N. Sastry, Eric Herbst, and Frank C. De Lucia. 248, 
L53, 85-B1 (1981) 

On the Possible Detection of CH;D on Titan and Uranus. Barry 
L. Lutz, Catherine de Bergh, Jean-Pierre Maillard, Tobias 
Owen, and James Brault. 248, L141, 96-D8 (1981) 

Isotopes of Nickel in the Sun. James W. Brault and Hartmut 
Holweger. 249, L43, 102-A5 (1981) 

Oscillator Strengths for Lines of F(0,0,0)-X(0,0,0) H,O at 111.5 
Nanometers and the Abundance of H,O in Diffuse Inter- 
stellar Clouds. Peter L. Smith, K. Yoshino, H. E. Griesinger, 
and J. H. Black. 250, 166, 111-A13 (1981) 

Laboratory Identification of Keenan and Wing Bands. Sumner 
P. Davis and Philip D. Hammer. 250, 805, 119-B7 (1981) 
Laboratory Millimeter and Submillimeter Spectra of CO*. K. 
V. L. N. Sastry, Paul Helminger, Eric Herbst, and Frank C. 

De Lucia. 250, L91, 119-G12 (1981) 

Laboratory Millimeter and Submillimeter Spectrum of CCH. 
K. V. L. N. Sastry, Paul Helminger, Arthur Charo, Eric 
Herbst, and Frank C. De Lucia. 251, L119, 131-E11 (1982) 

Band Analysis of the A—X Transition in '°O,* and '80,+ Mol- 
ecules. D. S. Pesic, D. Rakotoarijimy, and S. Weniger. 45, 


507, 9-A2 (1981) (Abstr. in 244, 258, 20-G1) 
Line Formation 

Theoretical Quasar Emission Line Ratios. I. Transfer and Es- 
cape of Radiation. Richard C. Canfield and R. C. Puetter. 
243, 381, 6-D2 (1981) 

Theoretical Quasar Emission Line Ratios. II. Hydrogen La, 
Balmer, and Paschen Lines, and the Balmer Continuum. 
Richard C. Canfield and R. C. Puetter. 243, 390, 6-D11 
(1981) 

Detection of the 3.5 Millimeter J = 2-1, v = 2 Transition of 
Circumstellar SiO. Frank O. Clark, T. H. Troland, Frank J. 
Lovas, and P. R. Schwartz. 244, L99, 26-E3 (1981) 

Electron Scattering by Hot Gas in QSOs? Gregory A. Shields 
and Christopher F. McKee. 246, LS7, 56-D2 (1981) 

Dynamical Models for Microturbulence. L. E. Cram. 247, 239, 
66-E7 (1981) 

Line Formation in the Wind of Alpha Cygni. P. B. Kunasz and 
F. Praderie. 247, 949, 76-D9 (1981) 

Theoretical Quasar Emission Line Ratios. III. Flux Divergence 
and Photon Escape. Richard C. Canfield, R. C. Puetter, and 
Paul J. Ricchiazzi. 248, 82, 81-A1 (1981) 

The Aluminum 1 Autoionization Doublet in the Quiet Solar 
Spectrum. J. N. Heasley, Diane Roussel-Dupré, Howard C. 
McAllister, and Charles Beerman. 248, 352, 84-A1 (1981) 

Redistribution of Radiation for the Wings of Lyman-Alpha. J.- 
B. Yelnik, K. Burnett, J. Cooper, R. J. Ballagh, and D. 
Voslamber. 248, 705, 89-C9 (1981) 

Seyfert Galaxies with Weak Broad Ha Emission Lines. Donald 
E. Osterbrock. 249, 462, 103-E7 (1981) 

Infrared Atomic Hydrogen Line Formation in Luminous Stars. 
Julian H. Krolik and Howard A. Smith. 249, 628, 105-C9 
(1981) 

Solutions to Radiative Transfer Problems Using Approximate 
Lambda Operators. G. B. Scharmer. 249, 720, 106-C14 
(1981) 

Angle-Dependent Frequency Redistribution: Internal Source 
Case. R. R. Meier and Jong-Sen Lee. 250, 376, 113-D1 (1981) 

Annihilation Radiation from a Hot e+-e~ Plasma. R. Ramaty 
and P. Mészdros. 250, 384, 113-D9 (1981) 

The Formation of Emission Lines in Quasars and Seyfert Nu- 
clei. John Kwan and Julian H. Krolik. 250, 478, 115-E5 
(1981) 

Optical Emission-Line Gas Associated with Dominant Cluster 
Galaxies. T. M. Heckman. 250, L5S9, 119-E12 (1981) 

On He 11 44686 Emission and the Question of Reddening in 
Quasars and Seyfert Galaxies. Gordon M. MacAlpine. 251, 
465, 126-D10 (1982) 

Atmospheres for Hot, High-Gravity Stars. II. Pure Helium 
Models. F. Wesemael. 45, 177, 4-A2 (1981) (Abstr. in 242, 
432, 118-E14) 

The Quasar 2141+174: Not a Case of Self-Absorption in the 
Balmer Lines. C. Martin Gaskell. 251, 8, 120-A12 (1982) 

Line Identification 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae. A. 
J.J. Raassen and Jorgen E. Hansen. 243, 217, 3-D11 (1981) 

R Andromedae and the Method of Wavelength Coincidence 
Statistics. Charles R. Cowley and H. Hensberge. 244, 252, 
19-F3 (1981) 

Radio Observations of Comet Bradfield (19791). J. M. Hollis, 
J.C. Brandt, R. W. Hobbs, S. P. Maran, and P. D. Feldman. 
244, 355, 20-F12 (1981) 

Spatial Observations of the Orion Nebula in the Unidentified 
3.28 Micron Feature. K. Sellgren. 245, 138, 34-D7 (1981) 
A Search for Interstellar Nitrous Oxide. W. J. Wilson and L. 

E. Snyder. 246, 86, 49-G10 (1981) 

Identification of New Infrared Bands in a Carbon-rich Mira 
Variable. J. H. Goebel, J. D. Bregman, F. C. Witteborn, B. 
J. Taylor, and §. P. Willner. 246, 455, 55-A5 (1981) 
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Interstellar Silicon Sulfide. Dale F. Dickinson and Eva N. Rod- 
riguez Kuiper. 247, 112, 65-B11 (1981) 

A Study of Ethane on Saturn in the 3 Micron Region. Gordon 
L. Bjoraker, Harold P. Larson, Uwe Fink, and Howard A. 
Smith. 248, 856, 90-G6 (1981) 

Identification of New Solar OH Lines in the 10-12 Micron 
Region. A. Goldman, F. J. Murcray, J. R. Gillis, and D. G. 
Murcray. 248, L133, 96-D1 (1981) 

The Origin of a New Absorption System Discovered in Both 
Components of the Double QSO QO957 + 561. Peter Young, 
Wallace L. W. Sargent, A. Boksenberg, and J. B. Oke. 249, 
415, 103-B2 (1981) 

Hydroxycarbene (HCOH) and Protonated Formaldehyde: Two 
Potentially Observable Interstellar Molecules. Mark R. 
Hoffmann and Henry F. Schaefer III, 249, 563, 104-E12 
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High-Temperature Methyl Cyanide in Orion Molecular Cloud 
1. Robert B. Loren, Lee Mundy, and Neal R. Erickson. 250, 
573, 116-E10 (1981) 

IUE Observations of Four Planetary Nebulae. Hugh M. John- 
son. 250, 590, 116-F13 (1981) 

Laboratory Identification of Keenan and Wing Bands. Sumner 
P. Davis and Philip D. Hammer. 250, 805, 119-B7 (1981) 
The Quasar 2141+ 174: Not a Case of Self-Absorption in the 
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Fe 11 Emission in Quasars. Steven A. Grandi. 251, 451, 126- 
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New Interstellar Molecular Transitions in the 2 Millimeter 
Range. J. M. Hollis, L. E. Snyder, D. H. Blake, F. J. Lovas, 
R. D. Suenram, and B. L. Ulich. 251, 541, 127-DS (1982) 

Band Analysis of the A—X Transition in '°O,* and '8O,* Mol- 
ecules. D. S. Pesic, D. Rakotoarijimy, and S. Weniger. 45, 
507, 9-A2 (1981) (Abstr. in 244, 258, 20-G1) 

The Ultraviolet Spectrum of the O-Type Subdwarf HD 49798. 
Frederick C. Bruhweiler, Yoji Kondo, and George E. 
McCluskey. 46, 255, 17-C1 (1981) (Abstr. in 246, 1046, 62- 
D2) 

The Infrared B'TI-A'A System of ZrO. Philip D. Hammer and 
Sumner P. Davis. 47, 201, 22-A1 (1981) (Abstr. in 248, 1219, 
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Line Profiles 

Analysis of Solar X-Ray Emission Line Profiles. A. J. Burek, 
D. M. Barrus, R. L. Blake, and E. E. Fenimore. 243, 660, 
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The Asymmetric Forbidden Lines in the Spectrum of the QSO 
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Measurements of He D; Profiles in Solar Plages. Donald A. 
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High-Resolution Profiles of the 5780 A Interstellar Diffuse 
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The Dynamics of the Broad-Line-Emitting Regions of Active 
Galactic Nuclei and Quasars. II. Discrete Cloud Models and 
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Transfer of Line Radiation in Differentially Expanding At- 
mospheres. VI. The Plane Parallel Atmosphere with Ex- 
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Physical Conditions in the Nucleus of M81. Manuél Peimbert 
and Silvia Torres-Peimbert. 245, 845, 44-D14 (1981) 

He 1 44922 in B Stars: Comparison of Theory and Observa- 


tions. J. N. Heasley and Sidney C. Wolff. 245, 977, 45-G7 
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An Analysis of the Spectral Line Broadening of Arcturus. 
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liam D. Cochran. 248, 128, 81-D9 (1981) 
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David H. Bruning. 248, 274, 83-B1 (1981) 

The Aluminum 1 Autoionization Doublet in the Quiet Solar 
Spectrum. J. N. Heasley, Diane Roussel-Dupré, Howard C. 
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248, 1021, 93-ES (1981) 

Seyfert Galaxies with Weak Broad Ha Emission Lines. Donald 
E. Osterbrock. 249, 462, 103-E7 (1981) 

The Magnetic Field of Zeta Puppis. Paul L. Barker, J. D. 
Landstreet, J. M. Marlborough, Ian Thompson, and J. 
Maza. 250, 300, 112-E4 (1981) 

Temporal Variations of the Balmer Line Profiles in the Spec- 
trum of the Seyfert 1 Galaxy Arakelian 120. C. B. Foltz, B. 
M. Peterson, E. R. Capriotti, P. L. Byard, R. Bertram, and 
D. G. Lawrie. 250, 508, 115-G7 (1981) 

A Fourier Analysis of the Spectral Lines of Procyon. David 
F. Gray. 251, 152, 121-F6 (1982) 

Theoretical Quasar Emission Line Ratios. IV. General Asymp- 
totic Escape Probabilities and the Effects of Linear Stark 
Broadening. R. C. Puetter. 251, 446, 126-C5 (1982) 

Asymmetries in the Spectral Lines of Procyon. David F. Gray. 
251, 583, 127-G10 (1982) 

Quiescent Prominence Spectrophotometry: Sodium D, >, He- 
lium D,, and Calcium* 8498. Donald A. Landman. 251, 
768, 129-G5 (1982) 

High Resolution Profiles of Chromospheric Lines in M Dwarf 
Stars. Simon P. Worden, Timothy J. Schneeberger, and Mark 
S. Giampapa. 46, 159, 15-F2 (1981) (Abstr. in 246, 555, 56- 
Al4) 

Neutral Hydrogen Observations of a Large Sample of Gal- 
axies. J. Richard Fisher and R. Brent Tully. 47, 139, 20-G1 
(1981) (Abstr. in 248, 1218, 95-E10) 

Luminosity Function 

A Survey of Rich Clusters of Galaxies with HEAO /. II. M. 
P. Ulmer, M. P. Kowalski, R. G. Cruddace, M. Johnson, J. 
Meekins, H. Smathers, D. Yentis, K. Wood, D. McNutt, T. 
Chubb, E. T. Byram, and H. Friedman. 243, 681, 11-A4 
(1981) 

Membersip of the Old Open Cluster NGC 2506. Liang-Tai 
George Chiu and William F. van Altena. 243, 827, 12-E11 
(1981) 

Blue Stragglers in M67. O. J. Eggen. 247, 503, 70-D1 (1981) 

Bolometric Luminosities and Infrared Properties of Carbon 
Stars in the Magellanic Clouds and the Galaxy. Judith G. 
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Luminosity Function—Continued 
Cohen, Jay A. Frogel, S. E. Persson, and Jonathan H. Elias. 
249, 481, 103-F12 (1981) 

The Stellar Contribution to the Galactic Soft X-Ray Back- 
ground. R. Rosner, Y. Avni, J. Bookbinder, R. Giacconi, L. 
Golub, F. R. Harnden, Jr., C. W. Maxson, K. Topka, and 
G. S. Vaiana. 249, LS, 101-E6 (1981) 


Magnetic Fields 

HEAO | High Energy X-Ray Observations of the Virgo Cluster 
and A2142. Susan M. Lea, Gail Reichert, Richard Mush- 
otzky, W. A. Baity, D. E. Gruber, R. Rothschild, and F. A. 
Primini. 246, 369, 54-A12 (1981) 

A Model for X-Ray Pulsar Spectra. Steven H. Pravdo and 
Roger W. Bussard. 246, L115, 62-F9 (1981) 

The L134-L183-L1778 System of Interstellar Clouds. Frank 
O. Clark and Donald R. Johnson. 247, 104, 65-B3 (1981) 
Stationary Dynamo Magnetic Fields Produced by Latitudinally 
Nonuniform Rotation. D. Boyer and E. H. Levy. 247, 282, 

67-A8 (1981) 

Energy Levels and Oscillator Strengths for the Two-Body 
Problem in Magnetic Fields. G. Wunner, H. Ruder, and H. 
Herold. 247, 374, 68-AS (1981) 

Solar Surface Magnetic Fields: A Model. E. Knobloch. 247, 
L93, 73-F2 (1981) 

Magnetic Field Generation by Rotating Black Holes. D. A. 
Leahy and A. Vilenkin. 248, 13, 80-B2 (1981) 

Magnetic Fields in Extragalactic Radio Sources. R. A. Laing. 
248, 87, 81-A6 (1981) 

Sum Rules for Hydrogenic Atoms in an Arbitrary Magnetic 
Field. J. M. Wadehra. 248, 873, 91-A12 (1981) 

Decaying Stellar Magnetic Fields, Magnetic Braking: Evidence 
from Magnetic Observations in Orion OB1. Ermanno F. 
Borra. 249, L39, 102-A1 (1981) 

The Magnetic Field of Zeta Puppis. Paul L. Barker, J. D. 
Landstreet, J. M. Marlborough, Ian Thompson, and J. 
Maza. 250, 300, 112-E4 (1981) 

Coupling of the Magnetic Field and Rotation in the Dark Cloud 
BS. Judith S. Young, William D. Langer, Paul F. Goldsith, 
and Robert W. Wilson. 251, L81, 131-B9 (1982) 

tohydrody ics: see Hydromagnetics 











Masers 
OB Star Formation in the $128 Region. Paul T. P. Ho, Aubrey 
D. Haschick, and Frank P. Israel. 243, 526, 8-A1 (1981) 
VLBI Observations of the Water Vapor Masers in Cepheus A, 
$252A, GL 2789, GL 2139, CO 59.79+0.04, W33B, and U 
Orionis. Charles J. Lada, Leo Blitz, M. J. Reid, and J. M. 

Moran. 243, 769, 12-A6 (1981) 

VLBI Aperture Synthesis Observations of the OH Maser 
Source W75 N. A. D. Haschick, M. J. Reid, B. F. Burke, 
J. M. Moran, and G. Miller. 244, 76, 17-G6 (1981) 

Outflow of Matter in the KL Nebula: The Role of IRc2. D. 
Downes, R. Genzel, E. E. Becklin, and C. G. Wynn-Wil- 
liams. 244, 869, 28-E10 (1981) 

Proper Motions and Distances of H,O Maser Sources. I. The 
Outflow in Orion-KL. R. Genzel, M. J. Reid, J. M. Moran, 
and D. Downes. 244, 884, 28-F11 (1981) 

Detection of the 3.5 Millimeter J = 2-1, v = 2 Transition of 
Circumstellar SiO. Frank O. Clark, T. H. Troland, Frank J. 
Lovas, and P. R. Schwartz. 244, L99, 26-E3 (1981) 

Discovery of Shell Structure in the Ultracompact H 1 Region 
W3(OH). J. W. Dreher and Wm. J. Welch. 245, 857, 44-E12 
(1981) 

Infrared Pumping and Rotational Excitation of Molecules in 
Interstellar Clouds. Timothy J. Carroll and Paul F. Gold- 
smith. 245, 891, 45-A4 (1981) 

VLA Observations of the H,CO Maser in NGC 7538. A. H. 
Rots, H.R. Dickel, J. R. Forster, and W. M. Goss. 245, L15, 
37-B4 (1981) 

OH/IR Sources near the Galactic Center. F. M. Olnon, R. A. 


M. Walterbos, H. J. Habing, H. E. Matthews, A. Winnberg, 
H. Brzezinska, and B. Baud. 245, L103, 48-DS5 (1981) 

On Pumping of the OH Ground State in Comets. Moshe Elitzur. 
246, 354, 52-F11 (1981) 

Far-Infrared Observations of the H,O Masers in NGC 281, 
NGC 2175, and $255/257. E. L. Wright, D. A. Harper, R. 
F. Loewenstein, and H. Moseley. 246, 426, 54-F2 (1981) 

Proper Motions and Distances of H,0 Maser Sources. II. WS51 
MAIN. R. Genzel, D. Downes, M. H. Schneps, M. J. Reid, 
J. M. Moran, L. R. Kogan, V. I. Kostenko, L. I. Matvey- 
enko, and B. Rénndng. 247, 1039, 77-D9 (1981) 

Detection of the SiO (v = 2, J = 2— 1) Maser. H. Olofsson, 
O. E. H. Rydbeck, A. P. Lane, and C. R. Predmore. 247, 
L81, 73-E4 (1981) 

The Radial Velocity of IRC +10420. John D. Fix. 248, 542, 
87-E3 (1981) 

The Structure of OH Masers Around Late-Type Stars: Erra- 
tum. P. F. Bowers, M. J. Reid, K. J. Johnston, J. H. Spencer, 
and J. M. Moran. 248, 879, 91-B4 (1981) (Orig. paper in 242, 
1088, 128-F9) 

Evolution of the OH Maser Emission from U Orionis. P. R. 
Jewell, J. C. Webber, and L. E. Snyder. 249, 118, 98-B13 
(1981) 

Proper Motions and Distances of H,O Maser Sources. III. 
WSINORTH. M. H. Schneps, A. P. Lane, D. Downes, J. 
M. Moran, R. Genzel, and M. J. Reid. 249, 124, 98-CS (1981) 

The Emission Spectrum of H, from Associative Detachment 
and Ultraviolet Pumping. J. H. Black, A. Porter, and A. 
Dalgarno. 249, 138, 98-DS (1981) 

Hot-Gas Cold-Dust Pumping for Water Masers Associated with 
H 11 Regions. Shuji Deguchi. 249, 145, 98-D12 (1981) 

A Mechanism for Producing Ground Vibrational State SiO 
Masers. Steven E. Robinson and David J. Van Blerkom. 249, 
566, 104-F1 (1981) 

New H,O Masers Associated with Far-Infrared Sources. D. 
T. Jaffe, R. Giisten, and D. Downes. 250, 621, 117-B3 (1981) 

4-8 Micron Spectrophotometry of OH 0739-14. B. T. Soifer, 
S. P. Willner, R. W. Capps, and R. J. Rudy. 250, 631, 117- 
B13 (1981) 

Detection of 6 Centimeter OH Emission from the Mira Variable 
AU Geminorum. Mark J. Claussen and John D. Fix. 250, 
L77, 119-G1 (1981) 

Extended OH Maser Emission from Circumstellar Shells and 
the Envelope around OH 26.5+0.6. Boudewijn Baud. 250, 
L79, 119-G3 (1981) 

Mass-Luminosity Relation 

On the Ratio of Mixing Length to Scale Height in Red Dwarfs. 
Arthur N. Cox, Giora Shaviv, and Stephen W. Hodson. 245, 
L37, 37-C10 (1981) 

Metal-Poor Stars: see Stars: Weak-Line 
Meteors and Meteorites 

Spectral-Height Relations in Perseid Meteors. John A. Russell. 
243, 317, 4-E13 (1981) 

Comment on ‘‘Endemic Isotopic Anomalies in Titanium’’. H. 
R. Heydegger, J. J. Foster, and W. Compston. 246, L91, 56- 
F10 (1981) 

Isotopically Anomalous Xenon in Meteorites: A New Clue to 
Its Origin. Roy S. Lewis and Edward Anders. 247, 1122, 78- 
C12 (1981) 

Nucleosynthesis of Neutron-Rich Heavy Nuclei during Ex- 
plosive Helium Burning in Massive Stars. J. B. Blake, S. E. 
Woosley, T. A. Weaver, and D. N. Schramm. 248, 315, 83- 
El (1981) 

Origin of Ca-Al-rich Inclusions. II. Sputtering and Collisions 
in the Three-Phase Interstellar Medium. Donald D. Clayton. 
251, 374, 124-A9 (1982) 

Grain Formation Behind Shocks and the Origin of Isotopically 
Anomalous Meteoritic Inclusions. Bruce G. Elmegreen. 251, 
820, 130-D4 (1982) 

Systematics of r-Process Enrichment Factors for Barium, Neo- 
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dymium, and Samarium Isotopic Anomalies in the Allende 
Meteorite. G. J. Mathews and William A. Fowler. 251, LAS, 
125-C13 (1982) 

Microwave Radiation: see Radio Sources 

Mira Variables: see Stars: Long-Period Variables 

Molecular Processes 

Excitation Mechanisms for the Unidentified Infrared Emission 
Features: Erratum. E. Dwek, K. Sellgren, B. T. Soifer, and 
M. W. Werner. 243, 677, 9-E6 (1981) (Orig. paper in 238, 140, 
50-E10) 

Photoionization and Photodissociation in Diffuse Interstellar 
Clouds. W. G. Roberge, A. Dalgarno, and B. P. Flannery. 
243, 817, 12-D14 (1981) 

Molecular Hydrogen and the 2 Micron Spectrum of NGC 7027. 
Howard A. Smith, Harold P. Larson, and Uwe Fink. 244, 
835, 28-C3 (1981) 

Chemical Model Calculations of C,, C;, CH, CN, OH, and 
NH, Abundances in Cometary Comae. G. F. Mitchell, S. S. 
Prasad, and W. T. Huntress. 244, 1087, 30-G10 (1981) 

Nonequilibrium Chemical Effects in Shocked Interstellar 
Clouds. Eric Herbst and Stephen Knudson. 245, 529, 40-B4 
(1981) 

On Pumping of the OH Ground State in Comets. Moshe Elitzur. 
246, 354, 52-F11 (1981) 

Identification of New Infrared Bands in a Carbon-rich Mira 
Variable. J. H. Goebel, J. D. Bregman, F. C. Witteborn, B. 
J. Taylor, and §. P. Willner. 246, 455, 55-AS (1981) 

On the Possible Selective Formation of CNC* and CCN* in 
the Interstellar Reactions of C* with HCN and HNC. Na- 
than N. Haese and R. Claude Woods. 246, L51, 53-D9 (1981) 

Vibrational Disequilibrium in Low Pressure Clouds. Joseph 
A. Nuth and Bertram Donn. 247, 925, 76-B12 (1981) 

Rotational Excitation of Molecular Ions by Electron Impact 
Under Interstellar Conditions. §. S. Bhattacharyya, B. Bhat- 
tacharyya, and M. V. Narayan. 247, 936, 76-C9 (1981) 

'4N/'5N Isotope Fractionation in the Reaction N,H* + N;: 
Interstellar Significance. N. G. Adams and D. Smith. 247, 
L123, 79-C6 (1981) 

Broad-Band Polarization in Molecular Spectra. Rainer M. E. 
Illing. 248, 358, 84-A7 (1981) 

A Laboratory Study of the Reaction H*+ +HD — H,D* +H;: 
The Electron Densities and the Temperatures in Interstellar 
Clouds. N. G. Adams and D. Smith. 248, 373, 84-B8 (1981) 

Radiative Lifetimes of Excited Electronic States in Molecular 
Ions. B. H. Mahan and A. O’ Keefe. 248, 1209, 95-E1 (1981) 

The Emission Spectrum of H, from Associative Detachment 
and Ultraviolet Pumping. J. H. Black, A. Porter, and A. 
Dalgarno. 249, 138, 98-DS5 (1981) 

Kinetic Inhibition of CO and N, Reduction in Circumplanetary 
Nebulae: Implications for Satellite Composition. Ronald G. 
Prinn and Bruce Fegley, Jr. 249, 308, 100-B13 (1981) 

Hydroxycarbene (HCOH) and Protonated Formaldehyde: Two 
Potentially Observable Interstellar Molecules. Mark R. 
Hoffmann and Henry F. Schaefer III. 249, 563, 104-E12 
(1981) 

A Mechanism for Producing Ground Vibrational State SiO 
Masers. Steven E. Robinson and David J. Van Blerkom. 249, 
566, 104-F1 (1981) : ; 

Oscillator Strengths for Lines of F(0,0,0)—X(0,0,0) H,O at 111.5 
Nanometers and the Abundance of H,O in Diffuse Inter- 
stellar Clouds. Peter L. Smith, K. Yoshino, H. E. Griesinger, 
and J. H. Black. 250, 166, 111-A13 (1981) 

Laboratory Identification of Keenan and Wing Bands. Sumner 
P. Davis and Philip D. Hammer. 250, 805, 119-B7 (1981) 
Laboratory Millimeter and Submillimeter Spectra of CO*. K. 
V. L. N. Sastry, Paul Helminger, Eric Herbst, and Frank C. 

De Lucia. 250, L91, 119-G12 (1981) 

Statistical Equilibrium in Cometary C,. III. Triplet-Singlet, 
Phillips, Ballik-Ramsey, and Mulliken Bands. K. S. Krishna 
Swamy and C. R. O'Dell. 251, 805, 130-C2 (1982) 


Band Analysis of the A—X Transition in '°O,* and '80,*+ Mol- 
ecules. D. S. Pesic, D. Rakotoarijimy, and S. Weniger. 45, 
507, 9-A2 (1981) (Abstr. in 244, 258, 20-G1) 

Polynomial Partition Function Approximations of 344 Atomic 
and Molecular Species. Alan W. Irwin. 45, 621, 11-C1 (1981) 
(Abstr. in 244, 1096, 31-A5) 

The Infrared B'II-A'A System of ZrO. Philip D. Hammer and 
Sumner P. Davis. 47, 201, 22-A1 (1981) (Abstr. in 248, 1219, 
95-E11) 

Franck-Condon Factor Formulae for Astrophysical and Other 
Molecules. R. W. Nicholls. 47, 279, 23-G1 (1981) (Abstr. in 
249, 833, 107-E13) 


Nebulae: Abundances 

Spectroscopic Observations of 10 Emission-Line Dwarf Gal- 
axies. 7. D. Kinman and K. Davidson. 243, 127, 2-D8 (1981) 

Spectroscopy of RCW 86, A Young Supernova Remnant. 
Maria Teresa Ruiz. 243, 814, 12-D10 (1981) 

[S 11] in Nebular Spectra, and Relative Sulfur-to-Oxygen Ra- 
tios. James B. Kaler. 244, 54, 17-E12 (1981) 

The Reliability of Chemical Abundance Determinations in H 
11 Regions. Howard B. French and Steven A. Grandi. 244, 
493, 23-D1 (1981) 

Measurements of Forbidden Line Radiation of Ar 11 (6.99 ym) 
in W3 IRS 1. T. Herter, J. L. Pipher, H. L. Helfer, S. P. 
Willner, R. C. Puetter, R. J. Rudy, and B. T. Soifer. 244, 
511, 23-E6 (1981) 

Detection of 3CO(J = 3-2) Emission from the Molecular Cloud 
OMC-1 and NGC 2264. P. J. Huggins, T. G. Phillips, G. N. 
Blair, and P. M. Solomon. 244, 863, 28-E4 (1981) 

The Chemical Composition and Origin of the Wolf-Rayet Ring 
Nebula NGC 6888. Karen B. Kwitter. 245, 154, 34-E9 (1981) 

A Study of Small Diffuse Nebulae. Carolyn Lowry Matthews. 
245, 560, 40-D7 (1981) 

The Ionization Structure and Abundance of Argon in Gaseous 
Nebulae. Howard B. French. 246, 434, 54-F10 (1981) 

Electron Densities for 10 Planetary Nebulae Derived from the 
C 11] 1907/1909 Ratio. II. W. A. Feibelman, A. Boggess, 
C. W. McCracken, and R. W. Hobbs. 246, 807, 59-F 10 (1981) 

The Abundance of Carbon in HU 2-1. Julie H. Lutz. 247, 144, 
65-E1 (1981) 

A Planetary Nebula with High Oxygen Abundance in the Gal- 
actic Bulge. Christopher M. Price. 247, 540, 70-G1 (1981) 
Supernova Remnants in M31. William P. Blair, Robert P. Kir- 

shner, and Roger A. Chevalier. 247, 879, 75-F4 (1981) 

The QSO B234 and the Irregular Galaxy 4861: Examples of 
Isolated Extragalactic H 11 with Low Helium Abundances. 
Howard B. French and Joseph S. Miller. 248, 468, 86-F9 
(1981) 

The Abundance of Argon at the Galactic Center. D. F. Lester, 
J. D. Bregman, F. C. Witteborn, D. M. Rank, and H. L. 
Dinerstein. 248, 524, 87-C12 (1981) 

The Optical and Ultraviolet Spectrum of the Planetary Nebula 
NGC 2440. G. A. Shields, L. H. Aller, C. D. Keyes, and S. 
J. Czyzak. 248, 569, 87-G5 (1981) 

Carbon in Planetary Nebulae. James B. Kaler. 249, 201, 99- 
Al2 (1981) 

The Isotopic Abundances of Interstellar Oxygen. A. A. Pen- 
zias. 249, 518, 104-B8 (1981) 

The Abundances of Neon, Sulfur, and Argon in Planetary Ne- 
bulae. S. C. Beck, J. H. Lacy, C. H. Townes, L. H. Aller, 
T. R. Geballe, and F. Baas. 249, 592, 105-A1 (1981) 

Abundances of Argon, Sulfur, and Neon in Six Galactic H 1 
Regions from Infrared Forbidden Lines. T. Herter, H. L. 
Helfer, J. L. Pipher, W. J. Forrest, J. McCarthy, J. R. Houck, 
S. P. Willner, R. C. Puetter, R. J. Rudy, and B. T. Soifer. 
250, 186, 111-C8 (1981) 

The Optical and Ultraviolet Spectra of the High Excitation 
Planetary Nebula, CD—23°12238=Me 2-1. L. H. Aller, C. 
D. Keyes, and S. J. Czyzak. 250, 596, 116-GS5 (1981) 
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Nebulae: Abundances—Continued 

A Study of Nine Interstellar Dark Clouds. Ronald L. Snell. 45, 

121, 2-F1 (1981) (Abstr. in 242, 1282, 130-G1) 
Nebulae: Crab Nebula 

X-Ray Absorption and the Post-Auger Decay Spectrum of 
Multielectron Atoms. Paul R. Shapiro and John N. Bahcall. 
245, 335, 36-D14 (1981) 

Interstellar Extinction and Ultraviolet Flux Distribution of the 
Crab Nebula. Chi-Chao Wu. 245, 581, 40-F1 (1981) 

X-Ray Spectra of the Crab Pulsar and Nebula. Steven H. 
Pravdo and Peter J. Serlemitsos. 246, 484, 55-C7 (1981) 

Nebulae: General 

High Dispersion Spectra of Herbig-Haro Objects: Evidence 
for Shock Wave Dynamics. Richard D. Schwartz. 243, 197, 
3-C2 (1981) 

Excitation Mechanisms for the Unidentified Infrared Emission 
Features: Erratum. E. Dwek, K. Sellgren, B. T. Soifer, and 
M. W. Werner. 242, 677, 9-E6 (1981) (Orig. paper in 238, 140, 
50-E10) 

On the Development of Vorticity and Wave in Shearing Media 
with Preliminary Application to the Solar Nebula. James H. 
Hunter, Jr. and Kevin §. Schweiker. 243, 1030, 15-A3 (1981) 

On the Fragmentation of Rotating Interstellar Clouds. Alan 
Paul Boss. 244, 40, 17-D12 (1981) 

Far-Infrared Observations of Globules. Jocelyn Keene. 245, 
115, 34-B11 (1981) 

A Tilted Arc of H 11 Regions Marks the Inner Boundary of 
Star Formation in the Galactic Disk. Felix J. Lockman. 245, 
459, 39-D1 (1981) 

Temperatures of Galactic Molecular Clouds Showing CO Self- 
absorption. 7. G. Phillips, G. R. Knapp, P. J. Huggins, M. 
W. Werner, P. G. Wannier, G. Neugebauer, and D. Ennis. 
245, $12, 40-Al (1981) 

VLA Observations of the Becklin-Neugebauer Object, CRL 
490, Monoceros R2 LRS 3, M8 E, and CRL 2591. M. Simon, 
G. Righini-Cohen, M. Felli, and J. Fischer. 245, 552, 40-C13 
(1981) 

A Study of Small Diffuse Nebulae. Carolyn Lowry Matthews. 
245, 560, 40-D7 (1981) 

Discovery of Shell Structure in the Ultracompact H 1 Region 
W3(OH). J. W. Dreher and Wm. J. Welch. 245, 857, 44-E12 
(1981) 

Formation of Protostars in Collapsing, Rotating, Turbulent 
Clouds. O. Regev and G. Shaviv. 245, 934, 45-D6 (1981) 
The Interaction of Stellar Wind with a Massive Collapsing Gas 

Cloud. Michael A. Dopita. 246, 65, 49-D1 (1981) 

Far-Infrared Observations of the H;O Masers in NGC 281, 
NGC 2175, and S255/257. E. L. Wright, D. A. Harper, R. 
F. Loewenstein, and H. Moseley. 246, 426, 54-F2 (1981) 

Infrared Radiation from Evaporating Clouds. Eliahu Dwek. 
246, 430, 54-F6 (1981) 

Molecular Clouds Associated with Compact H 1 Regions. I. 
General Properties. Paul T. P. Ho, Robert N. Martin, and 
Alan H. Barrett. 246, 761, 59-C2 (1981) 

H 11 Regions as Extragalactic Distance Indicators. IV. The 
Virgo Cluster. Robert C. Kennicutt, Jr. 247, 9, 64-A12 (1981) 

Are Bipolar Nebulae Biconical? Vincent Icke. 247, 152, 65-E10 
(1981) 

Formation of 0B Clusters: VLA Observations. Paul T. P. Ho 
and Aubrey D. Haschick. 248, 622, 88-DS (1981) 

The Collapse of Equilibrium of Rotating, Adiabatic Spheroids. 
I. Protostars. Joel E. Tohline. 248, 717, 89-D7 (1981) 

On the Development of Vorticity and Waves in Shearing Media 
with Preliminary Application to the Solar Nebula: Erratum. 
James H. Hunter, Jr. and Kevin S. Schweiker. 248, 880, 91- 
BS (1981) (Orig. paper in 243, 1030, 15-A3) 

The Largest H 11 Regions in M101. Leo Blitz, Frank P. Israel, 
G. Neugebauer, Ian Gatley, T. J. Lee, and D. H. Beattie. 
249, 76, 97-F13 (1981) 

Hot-Gas Cold-Dust Pumping for Water Masers Associated with 


H 11 Regions. Shuji Deguchi. 249, 145, 98-D12 (1981) 

Structure of Molecular Clouds. V. Detailed Models and Ob- 
servational Characteristics. L. G. Stenholm, T. W. Hartquist, 
and G. E. Morfill. 249, 152, 98-E5 (1981) 

Dust-Sensitive Forbidden Line Ratios. B. T. Draine and John 
N. Bahcall. 250, 579, 116-F2 (1981) 

Convective Instability in Bounded Uniform Self-Gravitating 
Spherical Clouds. Jra B. Bernstein and David L. Book. 251, 
271, 123-Al (1982) 

A Study of Nine Interstellar Dark Clouds. Ronald L. Snell. 45, 
121, 2-F1 (1981) (Abstr. in 242, 1282, 130-G1) 

An Atlas of Models of H* Blisters. Vincent Icke. 45, 585, 10- 
F1 (1981) (Abstr. in 244, 1094, 31-A3) 


Nebulae: H i Regions 


Extragalactic H 11 Regions in the UV: Implications for Primeval 
Galaxies. David L. Meier and Roberto Terlevich. 246, L109, 
62-F4 (1981) 

Infrared Line and Continuum Views of G333.6—0.2. T. R. 
Geballe, W. Wamsteker, A. C. Danks, J. H. Lacy, and S.C. 
Beck. 247, 130, 65-D1 (1981) 

Magnetic Field Strengths in the H 11 Regions S117, S119, and 
$264. Carl Heiles, You-Hua Chu, and Thomas H. Troland. 
247, L77, 73-D14 (1981) 

The QSO B234 and the Irregular Galaxy 4861: Examples of 
Isolated Extragalactic H 11 with Low Helium Abundances. 
Howard B. French and Joseph S. Miller. 248, 468, 86-F9 
(1981) 

The Abundance of Argon at the Galactic Center. D. F. Lester, 
J. D. Bregman, F. C. Witteborn, D. M. Rank, and H. L. 
Dinerstein. 248, 524, 87-C12 (1981) 

Wolf-Rayet Stars in the Giant H 11 Region NGC 604. S. 
D’QOdorico and M. Rosa. 248, 1015, 93-D12 (1981) 

Detection of [O 1] 63 Micron Emission from the Galactic Cen- 
ter. D. F. Lester, M. W. Werner, J. W. V. Storey, Dan M. 
Watson, and C. H. Townes. 248, L109, 96-B7 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. I. 
Introduction and Classification. You-Hua Chu. 249, 195, 99- 
A6 (1981) 

Wolf-Rayet Stars and Giant H 11 Regions in M33: Casual As- 
sociations or Meaningful Relationships? Peter S. Conti and 
Philip Massey. 249, 471, 103-F2 (1981) 

High-Velocity CO Wings and CO Self-Reversals. Robert B. 
Loren. 249, 550, 104-D12 (1981) 

N70: A Mass-Loss Bubble within a Massive Collapsing H 1 
Cloud. Michael A. Dopita, Vincent L. Ford, Peter J. 
McGregor, Donald S. Mathewson, and Ian R. Wilson. 250, 
103, 110-D1 (1981) 

Abundances of Argon, Sulfur, and Neon in Six Galactic H u 
Regions from Infrared Forbidden Lines. T. Herter, H. L. 
Helfer, J. L. Pipher, W. J. Forrest, J. McCarthy, J. R. Houck, 
S. P. Willner, R. C. Puetter, R. J. Rudy, and B. T. Soifer. 
250, 186, 111-C8 (1981) 

The Energetics of Molecular Clouds. IV. The S88 Molecular 
Cloud. Neal J. Evans II, Guy N. Blair, P. Harvey, Frank 
Israel, W. L. Peters III, M. Scholtes, T. de Graauw, and Paul 
Vanden Bout. 250, 200, 111-D11 (1981) 

Far-Infrared [O 11] and [N 11] Line Emission from Galactic 
H 11 Regions and Planetary Nebulae. Dan M. Watson, J. W. 
V. Storey, C. H. Townes, and E. E. Haller. 250, 605, 117-A1 
(1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. III. 
H 11 Region-Type Nebulae. You-Hua Chu and Ricahrd R. 
Treffers. 250, 615, 117-A11 (1981) 

New H,O Masers Associated with Far-Infrared Sources. D. 
T. Jaffe, R. Giisten, and D. Downes. 250, 621, 117-B3 (1981) 

Giant [C 1] Halos around H 1 Regions. Ray W. Russell, Gary 
Melnick, Scott D. Smyers, Noel T. Kurtz, Timothy R. Gos- 
nell, Martin Harwit, and Michael W. Werner. 250, L35, 114- 
D10 (1981) 

On the Nebulosities Associated with the Extreme Of Star H 
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148937. F. C. Bruhweiler, T. R. Gull, K. G. Henize, and R. 
D. Cannon. 251, 126, 121-C13 (1982) 
Nebulae: Individual (arranged by Messier number, NGC number, 
and by Other Designations) 
By Messier Number 

Infrared Line Emission from H 1 Regions. IV. Airborne Ob- 
servations of NGC 7538, W49, and M8. J. P. Baluteau, A. 
F. M. Moorwood, Y. Biraud, N. Coron, M. Anderegg, and 
B. Fitton. 244, 66, 17-F10 (1981) 

An Investigation of the Neutral and Ionized Gas in M16. S. 
L. Mufson, W. F. Fountain, G. A. Gary, W. E. Howard III, 
C. R. O'Dell, and M. T. Wolff. 248, 992, 93-B10 (1981) 

Velocity Resolved Spectroscopy of the Brackett-Gamma Line 
Emission of CRL 490 and M17 IRS 1. M. Simon, G. Righini- 
Cohen, J. Fischer, and L. Cassar. 251, 552, 127-E7 (1982) 

By NGC Number 

Wolf-Rayet Stars in the Giant H 1 Region NGC 604. S. 
D’Odorico and M. Rosa. 248, 1015, 93-D12 (1981) 

The Nature of NGC 2024: Near-Infrared Spectroscopy of IRS 
1 and IRS 2. Rodger I. Thompson, Harley A. Thronson, Jr., 
and Belva G. Campbell. 249, 622, 105-C3 (1981) 

Carbon Monoxide Observations of R Monocerotis, NGC 2261, 
and Herbig-Haro 39: The Interstellar Nozzle. J. Canté, L. 
F. Rodriguez, J. F. Barral, and P. Carral. 244, 102, 18-B4 
(1981) 

Detection of "3CO(J = 3-2) Emission from the Molecular Cloud 
OMC-1 and NGC 2264. P. J. Huggins, T. G. Phillips, G. N. 
Blair, and P. M. Solomon. 244, 863. 28-E4 (1981) 

The Binary Central Star of NGC 2346 and the Extinction Puz- 
zle. Roberto H. Méndez and Virpi S. Niemela. 250, 240, 
111-G11 (1981) 

The Stellar Wind Bubble NGC 2359. I. CO, VLA, and Optical 
Observations. Matthew H. Schneps, Aubrey D. Haschick, 
Edward L. Wright, and Alan H. Barrett. 243, 184, 3-Bl 
(1981) 

The Optical and Ultraviolet Spectrum of the Planetary Nebula 
NGC 2440. G. A. Shields, L. H. Aller, C. D. Keyes, and S. 
J. Czyzak. 248, 569, 87-G5 (1981) 

[NGC 6164-5] On the Nebulosities Associated with the Ex- 
treme Of Star H 148937. F. C. Bruhweiler, T. R. Gull, K. G. 
Henize, and R. D. Cannon. 251, 126, 121-C13 (1982) 

The Chemical Composition and Origin of the Wolf-Rayet Ring 
Nebula NGC 6888. Karen B. Kwitter. 245, 154, 34-E9 (1981) 

Far-Infrared Properties of Dust in the Reflection Nebula NGC 
7023. S. E. Whitcomb, Ian Gatley, R. H. Hildebrand, Jo- 
celyn Keene, K. Sellgren, and M. W. Werner. 246, 416, 54- 
ES (1981) 

Far-Infrared Emission-Line and Continuum Observations of 
NGC 7027. Gary Melnick, Ray W. Russell, George E. Gull, 
and Martin Harwit. 243, 170, 3-Al1 (1981) 

Molecular Hydrogen and the 2 Micron Spectrum of NGC 7027. 
Howard A. Smith, Harold P. Larson, and Uwe Fink. 244, 
835, 28-C3 (1981) 

Infrared Line Emission from H 11 Regions. IV. Airborne Ob- 
servations of NGC 7538, W49, and M8. J. P. Baluteau, A. 
F. M. Moorwood, Y. Biraud, N. Coron, M. Anderegg, and 
B. Fitton. 244, 66, 17-F10 (1981) 

VLA Observations of the H,CO Maser in NGC 7538. A. H. 
Rots, H.R. Dickel, J. R. Forster, and W. M. Goss. 245, L15, 
37-B4 (1981) 

The Molecular Cloud Associated with NGC 7538. Héléne R. 
Dickel, John R. Dickel, and William J. Wilson. 250, L43, 
114-E4 (1981) 

By Other Designations: Constellations 

The R Aquarii Nebula. James B. Kaler. 245, 568, 40-E1 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae. A. 
J.J. Raassen and Jérgen E. Hansen. 243, 217, 3-D11 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae: 


Erratum. A. J. J. Raassen and Jérgen E. Hansen. 251, 415, 
124-D8 (1982) (Orig. paper in 243, 217, 3-D11) 

Continuing Changes in the Peculiar Nebulous Object PV Ce- 
phei. Martin Cohen, Leonard V. Kuhi, E. A. Harlan, and 
Hyron Spinrad. 245, 920, 45-C5 (1981) 

Observations of Grain and Magnetic Field Properties of the R 
Coronae Australis Dark Cloud. Frederick J. Vrba, George 
V. Coyne, and §. Tapia. 243, 489, 7-E3 (1981) 

Ultraviolet Emission of the Vela Supernova Remnant and the 
Cygnus Loop. J. C. Raymond, J. H. Black, A. K. Dupree, 
L. Hartmann, and R. S. Wolff. 246, 100, 50-A10 (1981) 

High-Resolution Ha Spectra of an Outer Filament in the Cyg- 
nus Loop. Richard R. Treffers. 250, 213, 111-E11 (1981) 

Ultraviolet Slit Spectroscopy in the Core of 30 Doradus with 
the International Ultraviolet Explorer. Jan Koornneef and 
John S. Mathis. 245, 49, 33-D13 (1981) 

An X-Ray Model for the Nebula of Nova DQ Herculis 1934. 
G. J. Ferland and J. W. Truran. 244, 1022, 30-C1 (1981) 
X-Ray Line Emission from the Puppis A Supernova Remnant: 
Oxygen Lines. P. F. Winkler, C. R. Canizares, G. W. Clark, 

T. H. Markert, and R. Petre. 245, 574, 40-E7 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae. A. 
J.J. Raassen and Jgrgen E. Hansen. 243, 217, 3-D11 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae: 
Erratum. A. J. J. Raassen and Jérgen E. Hansen. 251, 415, 
124-D8 (1982) (Orig. paper in 243, 217, 3-D11) 

Ultraviolet Emission of the Vela Supernova Remnant and the 
Cygnus Loop. J. C. Raymond, J. H. Black, A. K. Dupree, 
L. Hartmann, and R. S. Wolff. 246, 100, 50-A10 (1981) 

A Compressed Cloud in the Vela Supernova Remnant. Edward 
B. Jenkins, Joseph Silk, George Wallerstein, and E. Myckky 
Leep. 248, 977, 93-A9 (1981) 

By Other Designations: Names 

Anomalous Extinction in the Planetary Nebula Abell 30. Jesse 
L. Greenstein. 245, 124, 34-C6 (1981) 

The Peculiar Planetary Nebula Abell 35. George H. Jacoby. 
244, 903, 29-A2 (1981) 

{Kleinmann-Low] Outflow of Matter in the KL Nebula: The 
Role of IRc2. D. Downes, R. Genzel, E. E. Becklin, and C. 
G. Wynn-Williams. 244, 869, 28-E10 (1981) 

[Kleinmann-Low] Proper Motions and Distances of H,O Maser 
Sources. I. The Outflow in Orion-KL. R. Genzel, M. J. Reid, 
J. M. Moran, and D. Downes. 244, 884, 28-F1! (1981) 

The 45 Micron H,O Ice Band in the Kleinmann-Low Nebula. 
E. F. Erickson, R. F. Knacke, A. T. Tokunaga, and M. R. 
Haas. 245, 148, 34-E3 (1981) 

Sharpless 216: A Curious Emission-Line Nebula. Robert A. 
Fesen, William P. Blair, and Theodore R. Gull. 245, 131, 34- 
C13 (1981) 

By Other Designations: Alphanumeric 

Near-Infrared Spectroscopy to Possible Precursors to Plane- 
tary Nebulae: AFGL 618. Harley A. Thronson, Jr. 248, 984, 
93-B2 (1981) 

The Optical and Ultraviolet Spectra of the High Excitation 
Planetary Nebula, CD —23°12238=Me 2-1. L. H. Aller, C. 
D. Keyes, and §. J. Czyzak. 250, 596, 116-G5 (1981) 

The y-Ray Source CG 353 + 16: A Supernova Shock Interacting 
with the Cloud Rho Ophiuchi. G. E. Morfill, H. J. Volk, L. 
Drury, M. Forman, G. F. Bignami, and P. A. Caraveo. 246, 
810, 59-F13 (1981) 

Velocity Resolved Spectroscopy of the Brackett-Gamma Line 
Emission of CRL 490 and M17 IRS 1. M. Simon, G. Righini- 
Cohen, J. Fischer, and L. Cassar. 251, 552, 127-E7 (1982) 

The Optical Emission from the Supernova Remnant CTA 1. 
Robert A. Fesen, William P. Blair, Robert P. Kirshner, Theo- 
dore R. Gull, and Robert A. R. Parker. 247, 148, 65-E5 (1981) 

The Multiple Infrared Source GL 437. C. G. Wynn-Williams, 
E. E. Becklin, C. A. Beichman, R. Capps, and J. R. Shak- 
eshaft. 246, 801, 59-B3 (1981) 
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Nebulae: Individual—Continued 

The High Velocity Molecular Gas in GL 490. Charles J. Lada 
and Paul M. Harvey. 245, 58, 33-E8 (1981) 

Kinematics of Supernova Remnant G65.2+5.7 in Cygnus. M. 
Rosado. 250, 222, 111-F6 (1981) 

Infrared Line and Continuum Views of G333.6—0.2. T. R. 
Geballe, W. Wamsteker, A. C. Danks, J. H. Lacy, and S.C. 
Beck. 247, 130, 65-D1 (1981) 

Soft X-Ray Observation of Supernova Remnant IC 443. C. M. 
F. Galas, D. Venkatesan, and G. Garmire. 250, 216, 111- 
E14 (1981) 

An Extended Far-Infrared Emission Complex at IC 1318b and 
IC 1318c. Murray F. Campbell, William F. Hoffman, and 
Harley A. Thronson, Jr. 247, 530, 70-F4 (1981) 

The Formation of a T Tauri Star: Observations of the Infrared 
Source in L1551. Charles Beichman and Stella Harris. 245, 
589, 40-F9 (1981) 

The Optical and Ultraviolet Spectra of the High Excitation 
Planetary Nebula, CD —23°12238=Me 2-1. L. H. Aller, C. 
D. Keyes, and S. J. Czyzak. 250, 596, 116-G5 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. II. 
M1-67: A Nebula Braked by the Interstellar Medium. You- 
Hua Chu and Richard R. Treffers. 249, 586, 104-G7 (1981) 

Detection of "CO(J = 3-2) Emission from the Molecular Cloud 
OMC-1 and NGC 2264. P. J. Huggins, T. G. Phillips, G. N. 
Blair, and P. M. Solomon. 244, 863, 28-E4 (1981) 

Spectroscopy of RCW 86, A Young Supernova Remnant. 
Maria Teresa Ruiz. 243, 814, 12-D10 (1981) 

[SNR 1006] Spectroscopy of the Remnant of Supernova 1006. 
Barry M. Lasker. 244, 518, 23-E13 (1981) 

OB Star Formation in the $128 Region. Paul T. P. Ho, Aubrey 
D. Haschick, and Frank P. Israel. 243, 526, 8-A1 (1981) 
Infrared Studies of the $235 Molecular Cloud. Neal J. Evans 
II, C. Beichman, I. Gatley, P. Harvey, D. Nadeau, and K. 

Sellgren. 246, 409, 54-D12 (1981) 

The Energetics of Molecular Clouds. III. The $235 Molecular 
Cloud. Neal J. Evans II and Guy N. Blair. 246, 394, 54-C9 
(1981) 

Measurements of Forbidden Line Radiation of Ar 11 (6.99 ym) 
in W3 IRS 1. T. Herter, J. L. Pipher, H. L. Helfer, S. P. 
Willner, R. C. Puetter, R. J. Rudy, and B. T. Soifer. 244, 
511, 23-E6 (1981) 

Discovery of Shell Structure in the Ultracompact H 1 Region 
W3(OH). J. W. Dreher and Wm. J. Welch. 245, 857, 44-E12 
(1981) 

The Partial Ionized Gas in the W3 Complex: C90a Observa- 
tions. D. T. Jaffe and T. L. Wilson. 246, 113, 50-B9 (1981) 
A Dense Molecular Cloud Impacted by the W28 Supernova 

Remnant. Alwyn Wootten. 245, 105, 34-B1 (1981) 

Infrared Line Emission from H 1 Regions. IV. Airborne Ob- 
servations of NGC 7538, W49, and M8. J. P. Baluteau, A. 
F. M. Moorwood, Y. Biraud, N. Coron, M. Anderegg, and 
B. Fitton. 244, 66, 17-F10 (1981) 

Proper Motions and Distances of H,0 Maser Sources. II. W51 
MAIN. R. Genzel, D. Downes, M. H. Schneps, M. J. Reid, 
J. M. Moran, L. R. Kogan, V. I. Kostenko, L. I. Matvey- 
enko, and B. Rénndng. 247, 1039, 77-D® (1981) 

Proper Motions and Distances of H,O Maser Sources. III. 
WSINORTH. M. H. Schneps, A. P. Lane, D. Downes, J. 
M. Moran, R. Genzel, and M. J. Reid. 249, 124, 98-CS5 (1981) 

VLBI Aperture Synthesis Observations of the OH Maser 
Source W75 N. A. D. Haschick, M. J. Reid, B. F. Burke, 
J. M. Moran, and G. Miller. 244, 76, 17-G6 (1981) 

Nebulae: Orion Nebula 

Systematic Variations in the Spectrum of 6! Orionis C. Nolan 
R. Walborn. 243, L37, 5-C9 (1981) 

Onsala High Spatial Resolution Observations of HCN, HCOt, 
and Their Isotopes in Orion A. O. E. H. Rydbeck, A. Hjal- 


marson, G. Rydbeck, J. Elldér, H. Olofsson, and A. Sume. 
243, L41, 5-D1 (1981) 

Outflow of Matter in the KL Nebula: The Role of IRc2. D. 
Downes, R. Genzel, E. E. Becklin, and C. G. Wynn-Wil- 
liams. 244, 869, 28-E10 (1981) 

Detection of High-Excitation Rotational Lines of Cyanoace- 
tylene in the OMC 1 Region. Robert B. Loren, Neal R. 
Erickson, Ronald L. Snell, Lee Mundy, and John H. Davis. 
244, L107, 26-E10 (1981) 

Spatial Observations of the Orion Nebula in the Unidentified 
3.28 Micron Feature. K. Sellgren. 245, 138, 34-D7 (1981) 
VLA Observations of the Becklin-Neugebauer Object, CRL 
490, Monoceros R2 LRS 3, M8 E, and CRL 2591. M. Simon, 
G. Righini-Cohen, M. Felli, and J. Fischer. 245, 552, 40-C13 

(1981) 

Shock-Induced Grain Alignment in the Orion Nebula. Paul E. 
Johnson, George H. Rieke, Marcia J. Lebofsky, and James 
C. Kemp. 245, 871, 44-F12 (1981) 

The Source of High-Velocity Emission at the Orion Molecular 
Cloud Core. P. M. Solomon, G. R. Huguenin, and N. Z. 
Scoville. 245, L19, 37-B7 (1981) 

Millimeter-Wavelength Aperture Synthesis of Molecular Lines 
toward Orion KL. W. J. Welch, M. C. H. Wright, R. L. 
Plambeck, J. H. Bieging, and B. Baud. 245, L87, 43-D9 
(1981) 

Far-Infrared Observations of Shocked CO in Orion. J. W. V. 
Storey, Dan M. Watson, C. H. Townes, E. E. Haller, and 
W. L. Hansen. 247, 136, 65-D7 (1981) 

An X-Ray Active Region in Orion: X-Rays from a Herbig-Haro 
Object? Steven H. Pravdo and Francis E. Marshall. 248, 
591, 88-A14 (1981) 

Interstellar Grain Size. I]. Infrared Photometry and Polariza- 
tion in Orion. Michel Breger, R. D. Gehrz, and J. A. Hack- 
well. 248, 963, 92-G9 (1981) 

The Ultraviolet Properties of Dust in the Orion Nebula. J. S. 
Mathis, M. Perinotto, P. Patriarchi, and F. H. Schiffer Ill. 
249, 99, 98-A8 (1981) 

Ultraviolet Interstellar Extinction toward Stars in the Orion 
Nebula and toward HD 147889. Ralph C. Bohlin and Blair 
D. Savage. 249, 109, 98-B4 (1981) 

Nebulae: Planetary 

Far-Infrared Emission-Line and Continuum Observations of 
NGC 7027. Gary Melnick, Ray W. Russell, George E. Gull, 
and Martin Harwit. 243, 170, 3-A1 (1981) 

[S 11] in Nebular Spectra, and Relative Sulfur-to-Oxygen Ra- 
tios. James B. Kaler. 244, 54, 17-E12 (1981) 

Molecular Hydrogen and the 2 Micron Spectrum of NGC 7027. 
Howard A. Smith, Harold P. Larson, and Uwe Fink. 244, 
835, 28-C3 (1981) 

The Peculiar Planetary Nebula Abell 35. George H. Jacoby. 
244, 903, 29-A2 (1981) 

Anomalous Extinction in the Planetary Nebula Abell 30. Jesse 
L. Greenstein. 245, 124, 34-C6 (1981) 

Sharpless 216: A Curious Emission-Line Nebula. Robert A. 
Fesen, William P. Blair, and Theodore R. Gull. 245, 131, 34- 
C13 (1981) 

Charge Transfer of O 1v with Hydrogen. A. Dalgarno, T. G. 
Heil, and S. E. Butler. 245, 793, 42-G6 (1981) 

The Role of Ionization Fronts in the Colliding Wind Model of 
Planetary Nebulae. John L. Giuliani, Jr. 245, 903, 45-B2 
(1981) 

The Ionization Structure and Abundance of Argon in Gaseous 
Nebulae. Howard B. French. 246, 434, 54-F10 (1981) 

Spectropolarimetry and the Physical Structure of 
Proto—Planetary Nebulae. Gary D. Schmidt and Martin 
Cohen. 246, 444, 54-G8 (1981) 

Electron Densities for 10 Planetary Nebulae Derived from the 
C 1) 41907/1909 Ratio. II. W. A. Feibelman, A. Boggess, 
C. W. McCracken, and R. W. Hobbs. 246, 807, 59-F10 (1981) 
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The Abundance of Carbon in HU 2-1. Julie H. Lutz. 247, 144, 
65-E] (1981) 

The Effect of Diffusion on Asymptotic Branch Evolution. D. 
Prialnik, G. Shaviv, and A. Kovetz. 247, 225, 66-D7 (1981) 

A Planetary Nebula with High Oxygen Abundance in the Gal- 
actic Bulge. Christopher M. Price. 247, 540, 70-G1 (1981) 

Discovery of a Radio Brightening in AFGL 618. Sun Kwok 
and P. A. Feldman. 247, L67, 73-D5 (1981) 

Dust in Planetary Nebulae. Antonella Natta and Nino Pana- 
gia. 248, 189, 82-B6 (1981) 

A Far-Infrared Emission Feature in Carbon-Rich Stars and 
Planetary Nebulae. W. J. Forrest, J. R. Houck, and J. F. 
McCarthy. 248, 195, 82-B12 (1981) 

The Optical and Ultraviolet Spectrum of the Planetary Nebula 
NGC 2440. G. A. Shields, L. H. Aller, C. D. Keyes, and S. 
J. Czyzak. 248, 569, 87-GS5 (1981) 

Near-Infrared Spectroscopy of Possible Precursors to Plane- 
tary Nebulae: HM Sagittae. Harley A. Thronson, Jr. and 
Paul M. Harvey. 248, 584, 88-A6 (1981) 

Near-Infrared Spectroscopy to Possible Precursors to Plane- 
tary Nebulae: AFGL 618. Harley A. Thronson, Jr. 248, 984, 
93-B2 (1981) 

The Emission Spectrum of H, from Associative Detachment 
and Ultraviolet Pumping. J. H. Black, A. Porter, and A. 
Dalgarno. 249, 138, 98-DS5 (1981) 

Carbon in Planetary Nebulae. James B. Kaler. 249, 201, 99- 
Al2 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. II. 
M1-67: A Nebula Braked by the Interstellar Medium. You- 
Hua Chu and Richard R. Treffers. 249, 586, 104-G7 (1981) 

The Abundances of Neon, Sulfur, and Argon in Planetary Ne- 
bulae. S. C. Beck, J. H. Lacy, C. H. Townes, L. H. Aller, 
T. R. Geballe, and F. Baas. 249, 592, 105-A1 (1981) 

Two Contrasting Abell Planetary Nebulae. James B. Kaler and 
William I. Hartkopf. 249, 602, 105-A11 (1981) 

Superluminous Giants in Magellanic Cloud Clusters. Phillip J. 
Flower. 249, L11, 101-E12 (1981) 

Radio Observations of Compact Planetary Nebulae. Sun 
Kwok, C. R. Purton, and D. W. Keenan. 250, 232, 111-G3 
(1981) 

The Binary Central Star of NGC 2346 and the Extinction Puz- 
zle. Roberto H. Méndez and Virpi S. Niemela. 250, 240, 
111-G11 (1981) 

Dust-Sensitive Forbidden Line Ratios. B. T. Draine and John 
N. Bahcall. 250, 579, 116-F2 (1981) 

IUE Observations of Four Planetary Nebulae. Hugh M. John- 
son. 250, 590, 116-F13 (1981) 

The Optical and Ultraviolet Spectra of the High Excitation 
Planetary Nebula, CD —23°12238=Me 2-1. L. H. Aller, C. 
D. Keyes, and §. J. Czyzak. 250, 596, 116-GS5 (1981) 

Far-Infrared [O 111] and [N 111] Line Emission from Galactic 
H 11 Regions and Planetary Nebulae. Dan M. Watson, J. W. 
V. Storey, C. H. Townes, and E. E. Haller. 250, 605, 117-A1 
(1981) 

Large High-Excitation Planetary Nebulae. James B. Kaler. 
250, L31, 114-D5 (1981) 

Nebulae: Reflection 

A Model Reflection Nebula in the Far-Infrared. G. A. Shah 
and K. §. Krishna Swamy. 243, 175, 3-A6 (1981) 

Carbon Monoxide Observations of R Monocerotis, NGC 2261, 
and Herbig-Haro 39: The Interstellar Nozzle. J. Canté, L. 
F. Rodriguez, J. F. Barral, and P. Carral. 244, 102, 18-B4 
(1981) 

Far-Infrared Properties of Dust in the Reflection Nebula NGC 
7023. S. E. Whitcomb, Ian Gatley, R. H. Hildebrand, Jo- 
celyn Keene, K. Sellgren, and M. W. Werner. 246, 416, 54- 
ES (1981) 

Spectropolarimetry and the Physical Structure of 
Proto—Planetary Nebulae. Gary D. Schmidt and Martin 


Cohen. 246, 444, 54-G8 (1981) 

Discovery of a Radio Brightening in AFGL 618. Sun Kwok 
and P. A. Feldman. 247, L67, 73-DS5 (1981) 
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246, 360, 52-G3 (1981) (Orig. paper in 239, 1089, 80-D6) 

The Effect of the Kerr Metric on the Plane of Polarization of 
an Electromagnetic Wave: Erratum. Frederick S. O. Su and 
Ronald L. Mallett. 246, 360, 52-G3. (1981) (Orig. paper in 
238, 1111, 80-D6) 

Variable Polarization Properties of Flares on Relativistic Ac- 
cretion Disks with Application to Electron Scattering and 
Synchrotron Radiation. Serge Pineault. 246, 612, 57-E3 
(1981) 

Perturbed Friedmann-Robertson-Walker Universes: Obser- 
vations. R. Dominquez-Tenreiro. 247, 1, 64-A4 (1981) 

Odd-Parity Perturbations of Spherically Symmetric Star Clus- 
ters in General Relativity. Roberto Semenzato and James 
R. Ipser. 247, 671, 72-B9 (1981) 

Distance-independent Evidence for Relativistic Motion in the 
Quasar NRAO 140. Alan P. Marscher and John J. Broderick. 
247, L49, 73-C2 (1981) 

On the Transformation of Gravitational Radiation into Elec- 
tromagnetic Radiation. Demetrios Papadopoulos and F. Paul 
Esposito. 248, 783, 90-B3 (1981) 

The Redshift for Inhomogeneous Cosmological Models. N. A. 
Tomimura. 249, 23, 97-B13 (1981) 

The Effects of in Situ Particle Acceleration on the Appearance 
of Relativistically Moving Plasmons. R. Duerr. 249, 263, 99- 
F9 (1981) 

Toward a Realistic Nebular Gravitational Lens. C. C. Dyer 
and R. C. Roeder. 249, 290, 100-A9 (1981) 

A Comment on "Radiative Transfer in Spherically Symmetric 
Flows” by J. I. Castor. Dimitri Mihalas. 250, 373, 113-Ci2 
(1981) 

The Gravitational Quadrupole Formulae and Gravitationally 
Bound Matter Systems. Gerhard Schafer. 250, LS, 114-B6 
(1981) 

Local Inhomogeneities in a Robertson-Walker Background. 
III. Elementary Growth Rates in a Flat Background with a 
Relativistic Equation of State. Charles Hellaby and Kayll 
Lake. 251, 429, 126-B2 (1982) 

Relativistic Thermal Plasma: Radiation Mechanisms. Alan P. 
Lightman and David L. Band. 251i, 713, 129-C6 (1982) 

Synchrotron Emissivity from Miidly Relativistic Particles. 
Vahé Petrosian. 251, 727, 129-D6 (1982) 

On the Transport and Propagation of Relativistic Electrons in 
Galaxies. J. Lerche and R. Schlickeiser. 47, 33, 19-D1 (1981) 
(Abstr. in 248, 393, 84-C14) 
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Relativity—Continued 

Numerical Function Values for Slowly Rotating Partially De- 
generate Semirelativistic Isothermal Sheroids of Arbitrary 
Temperature. Terry W. Edwards and Michael P. Merilan. 47, 
291, 24-A2 (1981) (Abstr. in 250, 811, 119-C1) 

Rotation 

On the Fragmentation of Rotating Interstellar Clouds. Alan 
Paul Boss. 244, 40, 17-D12 (1981) 

Incompressible Fluid Ellipsoids in Halos. II. The Third and 
Higher Harmonic Oscillations of the Maclaurin Spheroids. 
Richard H. Durisen and Beverley A. Bacon. 245, 829, 44- 
Cll (1981) 

Rotation-Induced Bistability of Transonic Accretion onto a 
Black Hole. Marek A. Abramowicz and W. H. Zurek. 246, 
314, 52-C9 (1981) 

Stationary Dynamo Magnetic Fields Produced by Latitudinally 
Nonuniform Rotation. D. Boyer and E. H. Levy. 247, 282, 
67-A8 (1981) 

On the Construction of Models of Rotating Stars and Stellar 
Systems. Peter O. Vandervoort and Daniel E. Welty. 248, 
504, 87-B6 (1981) 

The Collapse of Equilibrium of Rotating, Adiabatic Spheroids. 
I. Protostars. Joel E. Tohline. 248, 717, 89-D7 (1981) 

Radio Polarization Rotators: BL Lacertae and 0727-115. 
Hugh D. Aller, Philip E. Hodge, and Margo F. Aller. 248, 
LS, 84-E6 (1981) 

On the Existence and Structure of Inhomogeneous Analogs of 
the Dedekind and Jacobi Ellipsoids. James R. Ipser and 
Robert A. Managan. 250, 362, 113-C1 (1981) 

Coupling of the Magnetic Field and Rotation in the Dark Cloud 
BS. Judith S. Young, William D. Langer, Paul F. Goldsith, 
and Robert W. Wilson. 251, L81, 131-B9 (1982) 


Shock Waves 

High Dispersion Spectra of Herbig-Haro Objects: Evidence 
for Shock Wave Dynamics. Richard D. Schwartz. 243, 197, 
3-C2 (1981) 

Spectroscopy of the Remnant of Supernova 1006. Barry M. 
Lasker. 244, 518, 23-E13 (1981) 

Energetic Particle Spectra in Finite Shocks: The Earth’s Bow 
Shock. David Eichler. 244, 711, 25-E14 (1981) 

Molecular Hydrogen and the 2 Micron Spectrum of NGC 7027. 
Howard A. Smith, Harold P. Larson, and Uwe Fink. 244, 
835, 28-C3 (1981) 

The Eruption of Supernova Shock Waves. Richard I. Epstein. 
244, L89, 26-D8 (1981) 

A Cloud/Particle Model of the Interstellar Medium: Galactic 
Spiral Structure. Frank H. Levinson and William W. Rob- 
erts, Jr. 245, 465, 39-D7 (1981) 

Nonequilibrium Chemical Effects in Shocked Interstellar 
Clouds. Eric Herbst and Stephen Knudson. 245, 529, 40-B4 
(1981) 

Shock-Induced Grain Alignment in the Orion Nebula. Paul E. 
Johnson, George H. Rieke, Marcia J. Lebofsky, and James 
C. Kemp. 245, 871, 44-F12 (1981) 

Infrared Emission from Dust in Shocked Gas. B. T. Draine. 
245, 880, 44-G7 (1981) 

Nonthermal Radiation from Supernova Remnants in the Adi- 
abatic Stage of Evolution. Stephen P. Reynolds and Roger 
A. Chevalier. 245, 912, 45-B11 (1981) 

On the Possibility of Star Formation Behind Interstellar 
Shocks. G. Welter and J. Schmid-Burgk. 245, 927, 45-C13 
(1981) 

Ultraviolet Emission of the Vela Supernova Remnant and the 
Cygnus Loop. J. C. Raymond, J. H. Black, A. K. Dupree, 
L. Hartmann, and R. S. Wolff. 246, 100, 50-A10 (1981) 

Vertical Extensions of Galactic Spiral Arms. J. E. Soukup and 
C. Yuan. 246, 376, 54-B5 (1981) 

Rayleigh-Taylor Overturn in Supernova Core Collapse. Larry 


Smarr, James R. Wilson, Robert T. Barton, and Richard L. 
Bowers. 246, 515, 55-F1 (1981) 

The y-Ray Source CG 353 + 16: A Supernova Shock Interacting 
with the Cloud Rho Ophiuchi. G. E. Morfill, H. J. Vélk, L. 
Drury, M. Forman, G. F. Bignami, and P. A. Caraveo. 246, 
810, 59-F13 (1981) 

Leptonic Overturn and Shocks in Collapsing Stellar Cores. 
James M. Lattimer and T. J. Mazurek. 246, 955, 61-D3 (1981) 

Interstellar Shock Waves with Magnetic Precusors: Erratum. 
B. T. Draine. 246, 1045, 62-D1 (1981) (Orig. paper in 241, 
1021, 111-A1) 

Some New Results on Shock Chemistry in IC 443. L. K. 
DeNoyer and M. A. Frerking. 246, L37, 53-C11 (1981) 

Cosmic Ray Drift, Shock Wave Acceleration, and the Anom- 
alous Component of Cosmic Rays. M. E. Pesses, J. R. Jok- 
ipii, and D. Eichler. 246, L85, 56-F5 (1981) 

Radially Propagating Shock Waves in the Outer Heliosphere: 
The Evidence from Pioneer 10 Energetic Particle and Plasma 
Observations. Frank B. McDonald, James H. Trainor, John 
D. Mihalov, John H. Wolfe, and William R. Webber. 246, 
L165, 63-C8 (1981) 

Far-Infrared Observations of Shocked CO in Orion. J. W. V. 
Storey, Dan M. Watson, C. H. Townes, E. E. Haller, and 
W. L. Hansen. 247, 136, 65-D7 (1981) 

Cooling and Evolution of Adiabatic Blast Waves in a Dusty 
Medium. Eliahu Dwek. 247, 614, 71-E8 (1981) 

The Power-Law Spectrum of Shock-Accelerated Relativistic 
Particles. F. Curtis Michel. 247, 664, 72-B2 (1981) 

A Cosmic-Ray—Mediated Shock in the Solar System. David 
Eichler. 247, 1089, 78-A4 (1981) 

Hydromagnetic Shock Structure in the Presence of Cosmic 
Rays. L. O’C. Drury and H. J. Vélk. 248, 344, 83-G2 (1981) 

A Compressed Cloud in the Vela Supernova Remnant. Edward 
B. Jenkins, Joseph Silk, George Wallerstein, and E. Myckky 
Leep. 248, 977, 93-A9 (1981) 

The Effect of Losses on Acceleration of Energetic Particles 
by Diffusive Scattering through Shock Waves. H. J. Volk, 
G. E. Morfill, and M. A. Forman. 249, 161, 98-E14 (1981) 

Formation of Supernova Remnants: The Pre—Blast-Wave 
Phase. Eric M. Jones, Barham W. Smith, and William C. 
Straka. 249, 185, 98-G10 (1981) 

Detection of the S(8), S(12), S(13), S(14), and S(15), v = 0 
— 0 Rotation Lines of Molecular Hydrogen in Orion. R. F. 
Knacke and E. T. Young. 249, L65, 108-A6 (1981) 

The Interaction of the Radiation from a Type IJ Supernova 
with a Circumstellar Shell. Roger A. Chevalier. 251, 259, 
122-G2 (1982) 

The 1979-1980 Eclipse of Zeta Aurigae. II. The Emission Spec- 
trum. Robert E. Stencel and Robert D. Chapman. 251, 597, 
128-A13 (1982) 

Some Properties of Adiabatic Blast Waves in Preexisting Cav- 
ities. Donald P. Cox and José Franco. 251, 687, 129-A6 
(1982) 

Grain Formation Behind Shocks and the Origin of Isotopically 
Anomalous Meteoritic Inclusions. Bruce G. Elmegreen. 251, 
820, 130-D4 (1982) 

High Velocity H, Line Emission in the NGC 2071 Region. S. 
E. Persson, T. R. Geballe, Theodore Simon, Carol J. Lons- 
dale, and F. Baas. 251, L85, 131-B13 (1982) 

Solar System: General 

On the Development of Vorticity and Wave in Shearing Media 
with Preliminary Application to the Solar Nebula. James H. 
Hunter, Jr. and Kevin S. Schweiker. 243, 1030, 15-A3 (1981) 

The Isotopic Composition of Solar Flare Accelerated Mag- 
nesium. R. A. Mewaldt, J. D. Spalding, E. C. Stone, and 
R. E. Vogt. 243, L163, 16-D9 (1981) 

Convective Accretion Disk Model for the Primordial Solar 
Nebula. D. N. C. Lin. 246, 972, 61-E7 (1981) 

Comment on ‘‘Endemic Isotopic Anomalies in Titanium’’. H. 
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R. Heydegger, J. J. Foster, and W. Compston. 246, L91, 56- 
F10 (1981) 

On the Development of Vorticity and Waves in Shearing Media 
with Preliminary Application to the Solar Nebula: Erratum. 
James H. Hunter, Jr. and Kevin S. Schweiker. 248, 880, 91- 
BS (1981) (Orig. paper in 243, 1030, 15-A3) 

Where is the Ice in Comets? Michael F. A’ Hearn, Eliahu Dwek, 
and Alan T. Tokunaga. 248, L147, 96-D13 (1981) 

Spectra: Ultraviolet 

Far-Ultraviolet Fluorescence of Carbon Monoxide in the Red 
Giant Arcturus. Thomas R. Ayres, H. W. Moos, and Jeffrey 
L. Linsky. 248, L137, 96-D4 (1981) 

Possible Detection of Far-Ultraviolet Line Emission from a 
Hot Galactic Corona. P. D. Feldman, W. H. Brune, and R. 
C. Henry. 249, LS1, 107-G6 (1981) 

Spectrophotometry 

The Spectral Flux Distribution of the Candidate BL Lacertae 
Object 1218+304 (= 2A 1219+305). J. E. Ledden, S. L. 
O’Dell, W. A. Stein, and W. Z. Wisniewski. 243, 47, 1-E3 
(1981) 

Variable X-Ray Spectra of BL Lacertae Objects: HEAO | 
Observations of PKS 0548 — 322 and 2A 1219+305. D. M. 
Worrall, E. A. Boldt, S. S. Holt, R. F. Mushotzky, and P. J. 
Serlemitsos. 243, 53, 1-E9 (1981) 

Optical Spectrophotometry of Narrow-Line Radio Galaxies. 
Ross D. Cohen and Donald E. Osterbrock. 243, 81, 2-Al 
(1981) 

Optical and Infrared Spectrophotometry of Quasi-stellar Ob- 
jects: The Spectra of 14 QSOs. R. C. Puetter, Harding E. 
Smith, S. P. Willner, and J. L. Pipher. 243, 345, 6-A4 (1981) 

IUE and Visual Spectrophotometry of Markarian 9, Markarian 
10, and 3C 390.3. J. B. Oke and R. W. Goodrich. 243, 445, 
7-A10 (1981) 

IUE Observations of Two Elliptical Galaxies: NGC 3379 and 
NGC 4472. J. B. Oke, F. Bertola, and M. Capaccioli. 243, 
453, 7-B4 (1981) 

Far-Ultraviolet Spectra and Flux Distributions of Some Orion 
Stars. George R. Carruthers, Harry M. Heckathorn, and 
Chet B. Opal. 243, 855, 13-A12 (1981) 

The Blue Continua of Herbig-Haro Objects. E. W. Brugel, K. 
H. Bohm, and E, Mannery. 243, 874, 13-C5 (1981) 

The Analysis of Infrared Fluxes of Some Late-Type Stars. A. 
Manduca, R. A. Bell, and B. Gustafsson. 243, 883, 13-C14 
(1981) 

The Ultraviolet Energy Distributions of Late A Stars. Erika 
Boéhm-Vitense. 244, 938, 29-C13 £981) 

The Spectrum of III Zw 77: An Unusual, High-Ionization Sey- 
fert 1 Galaxy. Donald E. Osterbrock. 246, 696, 58-E1 (1981) 

The 1980 Low State of AM Herculis. David W. Latham, James 
Liebert, and Jodo E. Steiner. 246, 919, 61-A8 (1981) 

IUE Observations of Eight Dwarf Novae: A Study of the Out- 
burst Cycle from 0.12 to 3.5 Microns. Paula Szkody. 247, 
577, 71-B11 (1981) 

Ultraviolet Interstellar Extinction in the Large Magellanic 
Cloud Using Observations with the Jnternational Ultraviolet 
Explorer. Jan Koornneef and Arthur D. Code. 247, 860, 75- 
D8 (1981) 

Spectral Energy Distributions of Hot Stars with Circumstellar 
Dust. Michael L. Sitko. 247, 1024, 77-C8 (1981) 

IUE Observations of Eight OB Stars in NGC 2244: Ultraviolet 
Continua and Extinction. Derck Massa and Peter S. Conti. 
248, 201, 82-C4 (1981) 

Optical Spectral Variability of the N Galaxies 3C 382 and 3C 
390.3. H. K. C. Yee and J. B. Oke. 248, 472, 86-F13 (1981) 

Rotation of Dwarf Star Chromospheres in the Ultraviolet. 
Kenneth L. Hallam and Charlies L. Wolff. 248, L73, 91-E7 
(1981) 

Evolutionaey Synthesis of the Stellar Population in Elliptical 
Galaxies. III. Detailed Optical Spectra. James E. Gunn, 


Linda L. Stryker, and Beatrice M. Tinsley. 249, 48, 97-D10 
(1981) 

Ultraviolet Interstellar Extinction toward Stars in the Orion 
Nebula and toward HD 147889. Ralph C. Bohlin and Blair 
D. Savage. 249, 109, 98-B4 (1981) 

Empirical Results from a Study of Active Galactic Nuclei. 
James M. Shuder and Donald E. Osterbrock. 250, 55, 109- 
G1 (1981) 

A Spectrophotometric Classification of Low-Redshift Quasars 
and Active Galactic Nuclei. J. E. Steiner. 250, 469, 115-D10 
(1981) 

IUE Observations of Four Planetary Nebulae. Hugh M. John- 
son. 250, 590, 116-F13 (1981) 

Fe 11 Emission in Quasars. Steven A. Grandi. 251, 451, 126- 
C10 (1982) 

Spectrophotometry with a Self-scanned Silicon Photodiode 
Array. I. Instrumentation and Reductions. Anita L. Cochran 
and Thomas G. Barnes III. 45, 73, 1-G1 (1981) (Abstr. in 
242, 1282, 130-G1) 

Spectrophotometry with a Self-scanned Silicon Photodiode 
Array. II. Secondary Standard Stars. Anita L. Cochran. 45, 
83, 1-G11 (1981) (Abstr. in 242, 1282, 130-G1) 

Spectra of OB Eclipsing Stars. Daniel M. Popper. 47, 339, 24- 
F1 (1981) (Abstr. in 250, 812, 119-C2) 

Spiral Structure: see Galaxies: Structure 
SS Cygni Stars: see Stars: U Geminorum 
Stars: Abundances 

Radiative Forces and the Abundance of Calcium and Strontium 
in Ap-Bp Stars. J. Borsenberger, G. Michaud, and F. Prad- 
erie. 243, 533, 8-A10 (1981) 

The Old Open Cluster NGC 2506 and Its Similarity to NGC 
2420. Robert D. McClure, Bruce A. Twarog, and William 
T. Forrester. 243, 841, 12-GS5 (1981) 

The Abundance Spread in the Giants of NGC 6752. John Nor- 
ris, P. L. Cottrell, K. C. Freeman, and G. S. Da Costa. 244, 
205, 19-B10 (1981) 

Type II Cepheids: A Comparison of Theory with Observations. 
T. Richard Carson, Richard Stothers, and Sastri K. Vemury. 
244, 230, 19-D7 (1981) 

R Andromedae and the Method of Wavelength Coincidence 
Statistics. Charles R. Cowley and H. Hensberge. 244, 252, 
19-F3 (1981) 

The Nature of the Metal-rich Stellar Population in the Galactic 
Halo. A. W. Rodgers, P. Harding, and Elaine Sadler. 244, 
912, 29-A13 (1981) 

Extremely Metal-Deficient Red Giants. II]. Chemical Abun- 
dances in 21 Halo Giants. R. Earle Luck and Howard E. 
Bond. 244, 919, 29-B6 (1981) 

Relative Abundances in Metal-Poor Stars. III. Sodium through 
Copper. Ruth C. Peterson. 244, 989, 29-G9 (1981) 

AC Herculis: A Metal-poor, Carbon-enhanced RV Tauri Star. 
Scott Rogers Baird. 245, 208, 35-B9 (1981) 

Boron and Beryllium in Gamma Geminorum. Ann Merchant 
Boesgaard and F. Praderie. 245, 219, 35-C10 (1981) 

Radiative Forces and Abundance Anomalies of Manganese in 
Peculiar Stars. Georges Alecian and Georges Michaud. 245, 
226, 35-D3 (1981) 

Abundance Analyses of Subdwarfs of the Remote Halo. Bruce 
W. Carney and Ruth C. Peterson. 245, 238, 35-E1 (1981) 

A Theoretical Calibration of the AS System. A. Manduca. 245, 
258, 35-F7 (1981) 

The Abundances of Carbon, Nitrogen, and Oxygen in the At- 
mospheres of Cephied Variables: Evidence for Helium En- 
richment. R. Earle Luck and David L. Lambert. 245, 1018, 
46-C9 (1981) 

Correlated Cyanogen and Sodium Anomalies in the Globular 
Clusters 47 Tuc and NGC 6752. P. L. Cottrell and G. S. Da 
Costa. 245, L79, 43-Di (1981) 

Strengths of Spectral Features of Giant Stars in Outlying Halo 
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Stars: Abundances—Continued 


Clusters. Robert D. McClure and James E. Hesser. 246, 
136, 50-D7 (1981) 

Interrelationships among Abundances and Other CP Star Prop- 
erties: An Application of Multivariate Statistical Methods. 
C. R. Cowley. 246, 238, 51-E1 (1981) 

Technetium and Mixing in Simulated Populations of Double- 
Shell Phase Stars. John M. Scalo and Glenn E. Miller. 246, 
251, 51-F2 (1981) 

Identification of New Infrared Bands in a Carbon-rich Mira 
Variable. J. H. Goebel, J. D. Bregman, F. C. Witteborn, B. 
J. Taylor, and S. P. Willner. 246, 455, 55-A5 (1981) 

King 8: A Metal-poor Disk Cluster. C. A. Christian. 246, 827, 
60-A3 (1981) 

Infrared Photometry of Red Giants in the Globular Cluster 47 
Tucanae. Jay A. Frogel, S. E. Persson, and Judith G. Cohen. 
246, 842, 60-B11 (1981) 

The Phantom Lines in Iota Herculis. Myron A. Smith. 246, 
905, 60-G9 (1981) 

The Ages and Metallicities of the Globular Clusters in the 
Fornax Dwarf Spheroidal Galaxy. Robert Zinn and S. E. 
Persson. 247, 849, 75-C11 (1981) 

Abundances in Globular Cluster Red Giants. IV. M22 and Om- 
ega Centauri. Judith Cohen. 247, 869, 75-ES (1981) 

The Intermediate Age Globular Cluster NGC 152 in the Small 
Magellanic Cloud. P. W. Hodge. 247, 894, 75-G6 (1981) 

A Spectroscopic Study of the Light Variable Peculiar Star HD 
188136. Gary Wegner. 247, 969, 76-F3 (1981) 

A Study of CNO Elements in Barium Stars. Christopher Sne- 
den, David L. Lambert, and Catherine A. Pilachowski. 247, 
1052, 77-E8 (1981) 

The Oosterhoff Period Groups and the Age of Globulae Clus- 
ters. II. Properties of RR Lyrae Stars in Six Clusters: the 
P-L-A Relation. Allan Sandage. 248, 161, 81-G5 (1981) 

The Cyanogen Distribution of M4 and the Possible Connection 
Between Horizonta Branch Morphology and Chemical In- 
homogeneity. John Norris. 248, 177, 82-A8 (1981) 

Carbon, Nitrogen, and Oxygen Abundances in G and K Giants. 
David L. Lambert and Lynne M. Ries. 248, 228, 82-E3 (1981) 

Where is Population III? Howard E. Bond. 248, 606, 88-C3 
(1981) 

The Giant Branch of the Globular Cluster NGC 3201. G. S. 
Da Costa, Jay A. Frogel, and Judith G. Cohen. 248, 612, 
88-C9 (1981) 

Lithium Abundances, K Line Emission, and Ages of Nearby 
Solar Type Stars. Douglas K. Duncan. 248, 651, 88-F7 (1981) 

HD 202908: A Young, Solar-Type Triple System. Francis C. 
Fekel, Jr. 248, 670, 89-Al (1981) 

The Chemical Composition, Gravity, and Temperature of Sir- 
ius. R. A. Bell and L. A. Dreiling. 248, 1031, 93-F1 (1981) 
Bolometric Luminosities and Infrared Properties of Carbon 
Stars in the Magellanic Clouds and the Galaxy. Judith G. 
Cohen, Jay A. Frogel, S. E. Persson, and Jonathan H. Elias. 

249, 481, 103-F12 (1981) 

Spectroscopic Evidence for a Wide Range in Abundances 
among Faint Subgiant Stars in the Globular Cluster Omega 
Centauri. R. A. Bell, Gretchen L. H. Harris, James E. Hes- 
ser, and R. D. Cannon. 249, 637, 105-D4 (1981) 

Carbon, Nitrogen, and Oxygen Abundances in Main-Sequence 
Stars. II. 20 F and G Stars. R. E. S. Clegg, D. L. Lambert, 
and J. Tomkin. 250, 262, 112-B5 (1981) 

The Resonance Line of B ii in JUE Spectra of Chemically 
Peculiar Stars. David S. Leckrone. 250, 687, 117-G1 (1981) 

The Metal Abundances of RR Lyrae Stars in the Globular 
Clusters NGC 6712 and NGC 6723. Horace A. Smith. 250, 
719, 118-B9 (1981) 

Barium Nucleosynthesis in the Disk. Bruce A. Twarog. 250, 
753, 118-E1 (1981) 

Chemical Evolution in the Solar Neighborhood. IV. Some Re- 
vised General Equations and a Specific Model. Beatrice M. 
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Tinsley. 250, 758, 118-E6 (1981) 

The Metal Abundance Range in the Ursa Minor Dwarf Galaxy. 
Robert Zinn. 251, 52, 120-E1 (1982) 

Field Population II Blue Stragglers. Bruce W. Carney and Ruth 
C. Peterson. 251, 190, 122-B2 (1982) 

Abundance Analyses of Metal-poor Stars. IV. Improved Red 
Spectra of Six Dwarfs and Three Giants. Ruth C. Peterson. 
45, 421, 6-G1 (1981) (Abstr. in 243, 678, 9-E7) 

The Oosterhoff Period Groups and the Age of Globular Clus- 
ters. I. Photometry of Cluster Variables in M15. Allan San- 
dage, Basil Katem, and Mary Sandage. 46, 41, 13-F1 (1981) 
(Abstr. in 245, 1170, 47-G10) 

Carbon and Nitrogen Abundances in the Giant Stars of the 
Globular Clusters M3 and M13. Nicholas B. Suntzeff. 47, 
1, 19-A2 (1981) (Abstr. in 248, 392, 84-C13) 

Emission Line Spectra of Herbig-Haro Objects. E. W. Brugel, 
K. H. Bohm, and E. Mannery. 47, 117, 20-E1 (1981) (Abstr. 
in 248, 1218, 95-E10) 

Stars: Accretion 

Cyclotron Emissivity in Accreting Neutron Stars: Erratum. 
Steven H. Langer, Richard McCray, and Willem A. Baan. 
243, 677, 9-E6 (1981) (Orig. paper in 238, 731, 58-D10) 

A Model for Dwarf Novae as Progenitors of Type I Super- 
novae. S. Starrfield, J. W. Truran, and W. M. Sparks. 243, 
L27, 5-B14 (1981) 

A Radial Velocity Study of Emission in Stepanyan’s Star. Peter 
Young, Donald P. Schneider, and Stephen A. Shectman. 244, 
259, 19-F10 (1981) 

The Stability of Accretion Disks to Short Wavelength Pertur- 
bations. Mario Livio and Giora Shaviv. 244, 290, 20-B1 
(1981) 

Accretion Disk Radii in Cataclysmic Variables. Martin E. Sul- 
kanen, L. Wayne Brasure, and Joseph Patterson. 244, 579, 
24-C6 (1981) 

On the Magnetic Viscosity in Keplerian Accretion Disks. F. 
V. Coroniti. 244, 587, 24-C14 (1981) 

Vertically Driven Resonances in Accretion Disks. Stephen H. 
Lubow. 245, 274, 35-G9 (1981) 

Thermal Instability in Accretion Flows onto Degenerate Stars. 
Steven H. Langer, G. Chanmugam, and G. Shaviv. 245, 
L23, 37-B11 (1981) 

Rotation-Induced Bistability of Transonic Accretion onto a 
Black Hole. Marek A. Abramowicz and W. H. Zurek. 246, 
314, 52-C9 (1981) 

Rapid Variability of 10-140 keV X-Rays from Cygnus X-1. P. 
L. Nolan, D. E. Gruber, J. L. Matteson, L. E. Peterson, R. 
E. Rothschild, J. P. Doty, A. M. Levine, W. H. G. Lewin, 
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246, 246, 51-E10 (1981) 
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An Iterative Theory of Modal Selection. Norman R. Simon. 
247, 594, 71-D1 (1981) 

The Structural Properties of Cepheid Light Curves. Norman 
Simon R. and Albert S. Lee. 248, 291, 83-C4 (1981) 

The Thick Helium-Burning Shell Phase and the Second Blue 
Loop. Stephen Allan Becker. 248, 298, 83-C11 (1981) 

The Unusual Cepheid HR 7308 with a Variable Amplitude. 
Michel Breger. 249, 666, 105-F9 (1981) 

A Simultaneous Photometric and Radial Velocity Study of 
Short-Period Southern Cepheids. I. The Radial Velocities. 
Wolfgang Gieren. 46, 287, 18-C1 (1981) (Abstr. in 247, 741, 
73-A10) 

A Simultaneous Photometric and Radial Velocity Study of 
Short-Period Southern Cepheids. II. The Photometry. Wolf- 
gang Gieren. 47, 315, 24-C2 (1981) (Abstr. in 250, 812, 119- 
G2) 

Stellar Model Chromospheres. XII. High-Resolution, Absolute 
Flux Profiles of the Ca m H and K Lines in dMe and 
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Stellar Rotation in Lower Main-Sequence Stars Measured from 
Time Variations in H and K Emission-Line Fluxes. I. Initial 
Results. Arthur H. Vaughan, Sallie L. Baliunas, Frans Mid- 
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Stars: Chromospheres—Continued 
delkoop, Lee W. Hartmann, Dimitri Mihalas, Robert W. 
Noyes, and George W. Preston. 250, 276, 112-C6 (1981) 

Stellar Chromospheres and Coronae. R. Grant Athay. 250, 
709, 118-A13 (1981) 

IUE Observations of Pre—Main-Sequence Stars. I. Mg 1 and 
Ca 1 Resonance Line Fluxes for T Tauri Stars. Mark S. 
Giampapa, Nuria Calvet, Catherine L. Imhoff, and Leonard 
V. Kuhi. 251, 113, 121-B14 (1982) 

Outer Atmospheres of Cool Stars. VIII. UE Observations and 
Chromospheric Models for the Supergiant Stars B Draconis, 
e¢ Geminorum, and a Orionis. Gibor S. Basri, Jeffrey L. 
Linsky, and Kjell Eriksson. 251, 162, 121-G2 (1982) 

Chromospheric Lines in Red Dwarf Flare Stars. I. AD Leonis 
and GX Andromedae. Bjérn R. Pettersen and Lawrence A. 
Coleman. 251, 571, 127-F12 (1982) 

X-Ray and Optical Observations of HD 155638: A Remarkably 
Active Cool Star. Robert A. Stern, John A. Nousek, John 
J. Nugent, Prahlad C. Agrawal, Guenter R. Riegler, Ann 
Rosenthal, Steven H. Pravdo, and Gordon G. Garmire. 251, 
L105, 131-DS (1982) 

High Resolution Profiles of Chromospheric Lines in M Dwarf 
Stars. Simon P. Worden, Timothy J. Schneeberger, and Mark 
S. Giampapa. 46, 159, 15-F2 (1981) (Abstr. in 246, 555, 56- 
Al4) 

Stars: Circumstellar Shells 

Detection of the 3.5 Millimeter J = 2-1, v = 2 Transition of 
Circumstellar SiO. Frank O. Clark, T. H. Troland, Frank J. 
Lovas, and P. R. Schwartz. 244, L99, 26-E3 (1981) 

Ethylene in IRC + 10216. A. L. Betz. 244, L103, 26-E7 (1981) 

Anomalous Extinction in the Planetary Nebula Abell 30. Jesse 
L. Greenstein. 245, 124, 34-C6 (1981) 

Ultraviolet Observations of Hot Stars with Circumstellar Dust 
Shells. Michael L. Sitko, Blair D. Savage, and Marilyn R. 
Meade. 246, 161, 50-F4 (1981) 

Observations of Circumstellar Carbon Monoxide and Evidence 
for Multiple Ejections in Red Giants. Andrew P. Bernat. 246, 
184, S1-Al (198!) 

The Effects of an Expanding Circumstellar Dust Shell on Pho- 
tospheric Absorption Line Profiles. Carl J. Romanik and 
Chun Ming Leung. 246, 935, 61-B11 (1981) 

Vibrational Disequilibrium in Low Pressure Clouds. Joseph 
A. Nuth and Bertram Donn. 247, 925, 76-B12 (1981) 

Spectral Energy Distributions of Hot Stars with Circumstellar 
Dust. Michael L. Sitko. 247, 1024, 77-C8 (1981) 

A Far-Infrared Emission Feature in Carbon-Rich Stars and 
Planetary Nebulae. W. J. Forrest, J. R. Houck, and J. F. 
McCarthy. 248, 195, 82-B12 (1981) 

Recent Developments in the Spectra of Shell Stars. I. The 
Stable Shell Stars. A. F. Gulliver. 248, 222, 82-D11 (1981) 
The Radial Velocity of IRC +10420. John D. Fix. 248, 542, 

87-E3 (1981) 

Circumstellar Shells of Luminous Supergiants. I. Carbon Mon- 
oxide in Rho Cassiopeiae and HR 8752. D. L. Lambert, K. 
H. Hinkle, and D. N. B. Hall. 248, 638, 88-E8 (1981) 

Evolution of Protostars. II]. The Accretion Envelope. Steven 
W. Stahler, Frank H. Shu, and Ronald E. Taam. 248, 727, 
89-E3 (1981) 

The Structure of OH Masers Around Late-Type Stars: Erra- 
tum. P. F. Bowers, M. J. Reid, K. J. Johnston, J. H. Spencer, 
and J. M. Moran. 248, 879, 91-B4 (1981) (Orig. paper in 242, 
1088, 128-F9) 

Circumstellar Winds in Globular Cluster Giants. Ruth C. Pe- 
terson. 248, L31, 84-G3 (1981) 

The Interstellar Medium and the Highly Ionized Species Ob- 
served in the Spectrum of the Nearby White Dwarf 
G191-—B2B. Frederick C. Bruhweiler and Yoji Kondo. 248, 
L123, 96-C6 (1981) 

Evolution of the OH Maser Emission from U Orionis. P. R. 


Jewell, J. C. Webber, and L. E. Snyder. 249, 118, 98-B13 
(1981) 

A Mechanism for Producing Ground Vibrational State SiO 
Masers. Steven E. Robinson and David J. Van Blerkom. 249, 
566, 104-F1 (1981) 

Pulsations, Grain Condensation, and Mass Loss in Long-Pe- 
riod Variable Stars. T. W. Jones, E. P. Ney, and W. A. Stein. 
250, 324, 112-G5 (1981) 

A Search for Expanding Supershells of Gas around OB As- 
sociations. L. L. Cowie, E. M. Hu, William Taylor, and D. 
G. York. 250, L25, 114-C13 (1981) 

Extended OH Maser Emission from Circumstellar Shells and 
the Envelope around OH 26.5+0.6. Boudewijn Baud. 250, 
L79, 119-G3 (1981) 

Model for the Circumstellar Gas around a Orionis. M. Jura 
and M. Morris. 251, 181, 122-A7 (1982) 

The Interaction of the Radiation from a Type II Supernova 
with a Circumstellar Shell. Roger A. Chevalier. 251, 259, 
122-G2 (1982) 

Velocity Fields in the Shell of the M Giant Star, B Pegasi. Ann 
Merchant Boesgaard. 251, 564, 127-F5S (1982) 

The 1979-1980 Eclipse of Zeta Aurigae. II. The Emission Spec- 
trum. Robert E. Stencel and Robert D. Chapman. 251, 597, 
128-A13 (1982) 

Radiatively Accelerated Nova Envelopes. G. J. Ferland and 
J. W. Younger. 251, L17, 125-B2 (1982) 

Spectral Energy Distributions of Hot Stars with Circumstellar 
Dust. Michael L. Sitko. 247, 1024, 77-C8 (1981) 

Stars: Collapsed 

Lepton Loss and Entropy Generation in Stellar Collapse. R. 
I. Epstein and C. J. Pethick. 243, 1003, 14-F4 (1981) 

Gravitational Radiation from Stellar Core Collapse. III. Damped 
Ellipsoidal Oscillations. Richard A. Saenz and Stuart L. 
Shapiro. 244, 1033, 30-C12 (1981) 

Neutrinos in Gravitational Collapse. I. Analysis of Trajecto- 
ries. S. V. Dhurandhar and C. V. Visveshwara. 245, 1094, 
47-B2 (1981) 

Clustering and Phase Transitions in Hot, Dense Stellar Matter. 
Manuel G. Barranco and J. Robert Buchler. 245, L109, 48- 
D10 (1981) 

Leptonic Overturn and Shocks in Collapsing Stellar Cores. 
James M. Lattimer and T. J. Mazurek. 246, 955, 61-D3 (1981) 

Stellar Core Collapse. I. Infall Epoch. Kenneth A. Van Riper 
and James M. Lattimer. 249, 270, 99-G2 (1981) 

On the Evolution of the Homogeneous Ellipsoidal Figures. II. 
Gravitational Collapse and Gravitational Radiation. Steven 
Detweiler and Lee Lindblom. 250, 739, 118-D1 (1981) 

On Neutrino Thermal Conduction and Viscosity in Stellar Col- 
lapse. L. J. van der Horn and G. Ch. van Weert. 251, L97, 
131-C11 (1982) 

Stars: Combination Spectra 

Detection of He 1 Emission in the Symbiotic Star HD 4174. 
S. E. Smith. 243, L95, 10-C9 (1981) 

Ultraviolet and Coordinated Ground-Based Observations of 
Z Andromedae. A. Altamore, G. B. Baratta, A. Cassatela, 
M. Friedjung, A. Giangrande, O. Ricciardi, and R. Viotti. 
245, 630, 41-B9 (1981) 

VLA Observations of AG Pegasi, R Aquarii, and R Leonis at 
6 Centimeters. Frank D. Ghigo and Nathaniel L. Cohen. 
245, 988, 46-A6 (1981) 

X-Ray Detection on the Symbiotic Star AG Draconis. Chris- 
topher M. Anderson, Joseph P. Cassinelli, and W. T. Sand- 
ers, 247, L127, 79-C9 (1981) 

Stars: Coronae 

On the Acoustic Flux of Sirius A. G. Fontaine, B. Villeneuve, 
and J. Wilson. 243, 550, 8-C8 (1981) 

Detailed Empirical Models for the Winds of Early-Type Stars. 
Gordon L. Olson and John I. Castor. 244, 179, 18-G12 (1981) 

The Detection of X-Ray Variability in O Stars. Theodore P. 
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Snow, Jr., Webster Cash, and Carol A. Grady. 244, L19, 21- 
B6 (1981) 

Results from an Extensive Einstein Stellar Survey. G. S. 
Vaiana, J. P. Cassinelli, G. Fabbiano, R. Giacconi, L. Go- 
lub, P. Gorenstein, B. M. Haisch, F. R. Harnden, Jr., H. 
M. Johnson, J. L. Linsky, C. W. Maxson, R. Mewe, R. 
Rosner, F. Seward, K. Topka, and C. Zwaan. 245, 163, 34- 
F4 (1981) 

On the Coronae of Rapidly Rotating Stars. I. The Relation 
Between Rotation and Coronal Activity in RS CVn Systems. 
Frederick M. Walter and Stuart Bowyer. 245, 671, 41-E9 
(1981) 

On the Coronae of Rapidly Rotating Stars. II. A Period-Ac- 
tivity Relation in G Stars. Frederick M. Walter. 245, 677, 41- 
F1 (1981) 

Simultaneous X-Ray, Ultraviolet, Optical, and Radio Obser- 
vations of the Flare Star Proxima Centauri. Bernhard M. 
Haisch, Jeffrey L. Linsky, O. B. Slee, B. C. Siegman, I. 
Nikoloff, M. Candy, D. Harwood, A. Verveer, P. J. Quinn, 
I. Wilson, A. A. Page, P. Higson, and Frederick D. Seward. 
245, 1009, 46-B14 (1981) 

On-the Relationship between Coronae and Mass Loss in Late- 
Type Stars. L. Hartmann, A. K. Dupree, and J. C. Ray- 
mond. 246, 193, 51-A10 (1981) 

Stellar Chromospheric and Coronal Heating by Magnetohy- 
drodynamic Waves. Robert F. Stein. 246, 966, 61-E1 (1981) 

Outer Atmospheres of Cool Stars. IX. A Survey of Ultraviolet 
Emission from F—K Dwarfs and Giants with JUE. Thomas 
R. Ayres, Norman C. Marstad, and Jeffrey L. Linsky. 247, 
545, 70-G6 (1981) 

The FK Comae Stars. Bernard W. Bopp and Robert E. Stencel. 
247, L131, 79-C13 (1981) 

Relations among Stellar X-Ray Emission Observed from Ein- 
stein, Stellar Rotation, and Bolometric Luminosity. R. Pal- 
lavicini, L. Golub, R. Rosner, G. S. Vaiana, T. Ayres, and 
J. L. Linsky. 248, 279, 83-B6 (1981) 

Search for Optical Coronal Line Emission from the X-Ray 
Sources Epsilon Orionis (BO Ia) and Kappa Orionis (B0.5 
Ia). K. H. Nordsieck, J. P. Cassinelli, and C. M. Anderson. 
248, 678, 89-A9 (1981) 

Spicule-dominated Coronae and Late-Type Giant Evolution. 
Steven G. Wallenhorst. 249, 176, 98-G1 (1981) 

Stellar Coronae in the Hyades: A Soft X-Ray Survey with the 
Einstein Observatory. Robert A. Stern, Marie-Christine Zol- 
cinski, Spiro K. Antiochos, and James H. Underwood. 249, 
647, 105-E1 (1981) 

The Stellar Contribution to the Galactic Soft X-Ray Back- 
ground. R. Rosner, Y. Avni, J. Bookbinder, R. Giacconi, L. 
Golub, F. R. Harnden, Jr., C. W. Maxson, K. Topka, and 
G. S. Vaiana. 249, LS, 101-E6 (1981) 

The Smothered Coronae of T Tauri Stars. Frederick M. Walter 
and Leonard V. Kuhi. 250, 254, 112-A11 (1981) 

First Detection of Nonflare Microwave Emission from the 
Coronae of Single Late-Type Dwarf Stars. Dale E. Gary and 
Jeffrey L. Linsky. 250, 284, 112-D1 (1981) 

The Cool Half of the H-R Diagram in Soft X-Rays. T. R. Ayres, 
J. L. Linsky, G. S Vaiana, L. Golub, and R. Rosner. 250, 
293, 112-D11 (1981) 

Stellar Chromospheres and Coronae. R. Grant Athay. 250, 
709, 118-A13 (1981) 

X-Ray and Optical Observations of HD 155638: A Remarkably 
Active Cool Star. Robert A. Stern, John A. Nousek, John 
J. Nugent, Prahlad C. Agrawal, Guenter R. Riegler, Ann 
Rosenthal, Steven H. Pravdo, and Gordon G. Garmire. 251, 
L105, 131-D5 (1982) 

Stars: 5 Scuti 

1 = 0, 1, 2, and 3 Pulsation Constants for Evolutionary Models 

of 8 Scuti Stars. W. S. Fitch. 249, 218, 99-C3 (1981) 
Stars: Dwarf Novae 
Observations of Fast Oscillations in SS Cygni. R. H. Hilde- 


brand, E. J. Spillar, and R. F. Stiening. 243, 223, 3-E3 (1981) 

Coordinated X-Ray, Ultraviolet and Optical Observations of 
AM Herculis, U Geminorum, and SS Cygni. G. Fabbiano, 
L. Hartmann, J. Raymond, J. Steiner, G. Branduardi-Ray- 
mont, and T. Matilsky. 243, 911, 13-F8 (1981) 

A Model for Dwarf Novae as Progenitors of Type I Super- 
novae. S. Starrfield, J. W. Truran, and W. M. Sparks. 243, 
L27, 5-B14 (1981) 

Accretion Disk Radii in Cataclysmic Variables. Martin E. Sul- 
kanen, L. Wayne Brasure, and Joseph Patterson. 244, 579, 
24-C6 (1981) 

MV Lyrae: A Spectroscopic Study of the Low State. Donald 
P. Schneider, Peter Young, and Stephen A. Shectman. 245, 
644, 41-C10 (1981) 

The Voracious Vortex in HT Cassiopeiae. Peter Young, Donald 
P. Schneider, and Stephen A. Shectman. 245, 1035, 46-D13 
(1981) 

Radial Velocity Observations of the Secondary Star in U Gem- 
inorum. Richard D. Wade. 246, 215, 51-C5 (1981) 

A Model for the X-Ray Emitting Cataclysmic Variable EX 
Hydrae. A. P. Cowley, J. B. Hutchings, and D. Crampton. 
246, 489, 55-C14 (1981) 

IUE Observations of Eight Dwarf Novae: A Study of the Out- 
burst Cycle from 0.12 to 3.5 Microns. Paula Szkody. 247, 
577, 71-B11 (1981) 

A Quest for the Red Companion in Six Cataclysmic Binaries. 
Peter Young and Donald P. Schneider. 247, 960, 76-E6 (1981) 

Adiabatic Oscillations of Accretion Disks. John P. Cox. 247, 
1070, 77-F12 (1981) 

Discovery of a New X-Ray Emitting Dwarf Nova IE 
0643.0— 1648. T. Chlebowski, J. P. Halpern, and J. E. Stei- 
ner. 247, L35, 68-F9 (1981) 

The Color of the Fast Oscillations of AH Herculis. R. H. Hil- 
debrand, E. J. Spillar, and R. F. Stiening. 248, 268, 83-A8 
(1981) 

Time-Resolved Spectroscopy of Cataclysmic Variables: U 
Geminorum. R. J. Stover. 248, 684, 89-B1 (1981) 

Radial Velocity and Line Profile Variations in the Dwarf Nova 
EM Cygni. R. J. Stover, E. L. Robinson, and R. E. Nather. 
248, 696, 89-B14 (1981) 

A Photometric Study of the Dwarf Nova WZ Sagittae in Out- 
burst. Joseph Patterson, John T. McGraw, Lawrence Cole- 
man, and John L. Africano. 248, 1067, 94-A10 (1981) 

A Radial-Velocity Study of the Dwarf Nova RU Pegasi. R. J. 
Stover. 249, 673, 105-G2 (1981) 

Spectroscopy of 2A 0526-328: A Triple Periodic Cataclysmic 
Variable. J. B. Hutchings, D. Crampton, A. P. Cowley, J. 
R. Thorstensen, and P. A. Charles. 249, 680, 105-G9 (1981) 

Z Camelopardalis at Standstill. Paula Szkody and Richard A. 
Wade. 251, 201, 122-B13 (1982) 

BE Ursae Majoris (PG 1155+492): A Unique Cataclysmic- 
Variable-like Object. Donald H. Ferguson, James Liebert, 
Richard F. Green, John T. McGraw, and Hyron Spinrad. 
251, 205, 122-C3 (1982) 

Generation of an External Ring during the 1978 Outburst of 
WZ Sagittae. Elia H. Leibowitz and Tsevi Mazeh. 251, 214, 
122-C12 (1982) 

MV Lyrae: Spectrophotometric Properties of Minimum Light; 
or On MV Lyrae Off. Edward L. Robinson, Edwin S. Barker, 
A. L. Cochran, W. D. Cochran, and R. E. Nather. 251, 611, 
128-B14 (1982) 

X-Ray Observations of Cataclysmic Variables. R. H. Becker. 
251, 626, 128-D1 (1982) 

Rapid Oscillations in Cataclysmic Variables. VI. Periodicities 
in Erupting Dwarf Novae. Joseph Patterson. 45, 517, 9-B2 
(1981) (Abstr. in 244, 358, 20-G1) 

Stars: Early-Type 

Observations of C 111 AA9701-9718 in Early Type Stars. Dennis 
Ebbets and Sidney C. Wolff. 243, 204, 3-C12 (1981) 

Far-Ultraviolet Energy Distributions of the Metal-poor A Stars 
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Stars: Early-Type—Continued 
HD 109995 and HD 161817. Erika B6hm-Vitense. 243, 213, 
3-D7 (1981) 

Far-Ultraviolet Spectra and Flux Distributions of Some Orion 
Stars. George R. Carruthers, Harry M. Heckathorn, and 
Chet B. Opal. 243, 855, 13-A12 (1981) 

Winds in Hot Stars. Stephen V. Weber. 243, 954, 14-B10 (1981) 

Systematic Variations in the Spectrum of 6! Orionis C. Nolan 
R. Walborn. 243, L37, 5-C9 (1981) 

Detailed Empirical Models for the Winds of Early-Type Stars. 
Gordon L. Olson and John I. Castor. 244, 179, 18-G12 (1981) 

The Ultraviolet Energy Distributions of Late A Stars. Erika 
Béhm-Vitense. 244, 938, 29-C13 (1981) 

The Effects of Magnetic Fields in the Atmospheres of Early 
B Stars: Theory. Deane M. Peterson and John C. Theys. 
244, 947, 29-D8 (1981) 

Concerning the Wolf-Rayet and Other Luminous Early-Type 
Stars. Anne B. Underhill. 244, 963, 29-E11 (1981) 

The Detection of X-Ray Variability in O Stars. Theodore P. 
Snow, Jr., Webster Cash, and Carol A. Grady. 244, L19, 21- 
B6 (1981) 

Anomalous Extinction in the Planetary Nebula Abe!! 30. Jesse 
L. Greenstein. 245, 124, 34-C6 (1981) 

Mass Loss from O and B Stars. Henny J. G. L. M. Lamers. 
245, 593, 40-F13 (1981) 

He 1 44922 in B Stars: Comparison of Theory and Observa- 
tions. J. N. Heasley and Sidney C. Wolff. 245, 977, 45-G7 
(1981) 

The Masses of Wolf-Rayet Stars. Philip Massey. 246, 153, 50- 
E10 (1981) 

Ultraviolet Observations of Hot Stars with Circumstellar Dust 
Shells. Michael L. Sitko, Blair D. Savage, and Marilyn R. 
Meade. 246, 161, 50-F4 (1981) 

The Multiple Infrared Source GL 437. C. G. Wynn-Williams, 
E. E. Becklin, C. A. Beichman, R. Capps, and J. R. Shak- 
eshaft. 246, 801, 59-B3 (1981) 

Empirical Mass-Loss Rates for 25 O and Early B Stars, De- 
rived from Copernicus Observations. Roel Gathier, Henny 
J. G. L. M. Lamers, and Theodore P. Snow. 247, 173, 65- 
G4 (1981) 

Spectral Energy Distributions of Hot Stars with Circumstellar 
Dust. Michael L. Sitko. 247, 1024, 77-C8 (1981) 

Einstein X-Ray Identification of the Variable Radio Siar LSI 
+ 61°303. G. F. Bignami, P. A. Caraveo, R. C. Lamb, T. H. 
Markert, and J. A. Paul. 247, L85, 73-E8 (1981) 

IUE Observations of Eight OB Stars in NGC 2244: Ultraviolet 
Continua and Extinction. Derck Massa and Peter S. Conti. 
248, 201, 82-C4 (1981) 

Nonradial Pulsations in the Zero-Age Main-Sequence Star 
Upsilon Orionis (09.5V). Myron A. Smith. 248, 214, 82-D3 
(1981) 

Distribution of Hot Stars and Hydrogen in the Large Magel- 
lanic Cloud. Thornton Page and George R. Carruthers. 248, 
906, 92-B13 (1981) 

Mass-Loss Rates in Early-Type Stars Determined by Fitting 
Balmer Alpha Profiles. Gordon L. Olson and Dennis Ebbets. 
248, 1021, 93-E5 (1981) 

Ultraviolet Interstellar Extinction toward Stars in the Orion 
Nebula and toward HD 147889. Ralph C. Bohlin and Blair 
D. Savage. 249, 109, 98-B4 (1981) 

Mass Loss from Very Luminous OB Stars and the Cygnus 
Superbubble. David C. Abbott, John H. Bieging, and Ed 
Churchwell. 250, 645, 117-C13 (1981) 

Mass Loss Rates from O Stars in OB Associations. Catharine 
D. Garmany, Gordon L. Olson, Peter S. Conti, and M. E. 
Van Steenberg. 250, 660, 117-E1 (1981) 

The Spectra of Two New Intermediate Helium Stars. John S. 
Drilling. 250, 701, 118-A1 (1981) 

The Ultraviolet Spectrum of the O-Type Subdwarf HD 49798. 
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Frederick C. Bruhweiler, Yoji Kondo, and George E. 
McCluskey. 46, 255, 17-C1 (1981) (Abstr. in 246, 1046, 62- 
D2) 

Spectra of OB Eclipsing Stars. Daniel M. Popper. 47, 339, 24- 
Fl (1981) (Abstr. in 250, 812, 119-C2) 

Five-Color Band Ultraviolet Photometry of Fourteen Close 
Binaries. Yoji Kondo, George E. McCluskey, and Chi-Chao 
Wu. 47, 333, 24-El (1981) (Abstr. in 250, 812, 119-C2) 

Stars: Eclipsing Binaries 

Algol: A Further Study of the Optical Polarization. James C. 
Kemp, Mark S. Barbour, Richard E. McBirney, and Richard 
J. Rudy. 243, 557, 8-C6 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. III. New Orbits for HD 186943 (WN4) and HD 211853 
(WN6). Philip Massey. 244, 157, 18-F3 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. IV. The Mass of CX Cephei (WN5+0). Philip Mas- 
sey and Peter S. Conti. 244, 169, 18-G2 (1981) 

A Radial Velocity Study of Emission in Stepanyan’s Star. Peter 
Young, Donald P. Schneider, and Stephen A. Shectman. 244, 
259, 19-F10 (1981) 

Rediscussion of Eclipsing Binaries. XII. V805 Aquilae and EE 
Pegasi, Two Main-Sequence Systems with Unequal Com- 
ponents. Daniel M. Popper. 244, 541, 23-G10 (1981) 

Secondaries of Eclipsing Binaries. III. U Cephei. J. Tomkin. 
244, 546, 24-Al (1981) 

Accretion Disk Radii in Cataclysmic Variables. Martin E. Sul- 
kanen, L. Wayne Brasure, and Joseph Patterson. 244, 579, 
24-C6 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. VI. Another Look at CV Serpentis (WC8). Philip 
Massey and Virpi S. Niemela. 245, 195, 35-A9 (1981) 

The Voracious Vortex in HT Cassiopeiae. Peter Young, Donald 
P. Schneider, and Stephen A. Shectman. 245, 1035, 46-D13 
(1981) 

IUE Observations of Mass Ejection by the Close Binary Sys- 
tem AO Cassiopeiae. George E. McCluskey and Yoji Kondo. 
246, 464, 55-A14 (1981) 

A Modei for the X-Ray Emitting Cataclysmic Variable EX 
Hydrae. A. P. Cowley, J. B. Hutchings, and D. Crampton. 
246, 489, 55-C14 (1981) 

IUE Ultraviolet Spectra of the Interacting Binary U Cephei. 
Yoji Kondo, George E. McCluskey, Jr., and Christopher A. 
Harvel. 247, 202, 66-B12 (1981) 

A Photometric Study of the Close Binary Delta Orionis A. 
Robert H. Koch and Bruce J. Hrivnak. 248, 249, 82-F11 
(1981) 

Radial Velocity and Line Profile Variations in the Dwarf Nova 
EM Cygni. R. J. Stover, E. L. Robinson, and R. E. Nather. 
248, 696, 89-B14 (1981) 

The 1979-1980 Eclipse of Zeta Aurigae. I. The Circumstellar 
Envelope. Robert D. Chapman. 248, 1043, 93-F13 (1981) 
IUE Ultraviolet Spectra of the Interacting Binary U Cephei: 
Erratum. Yoji Kondo, George E. McCluskey, Jr., and Chris- 
topher A. Harvel. 249, 402, 101-C7 (1981) (Orig. paper in 

247, 202, 66-B12) 

The High Energy X-Ray Spectrum of 4U 0900-40 Observed 
from OSO 8. J. F. Dolan, D. C. Ellison, C. J. Crannell, B. 
R. Dennis, K. J. Frost, and L. E. Orwig. 250, 355, 113-B8 
(1981) 

Brightness Variations of the Cool Supergiants of Totally Eclips- 
ing Algol Binaries. Edward C. Olson. 250, 704, 118-A8 (1981) 

Equilibrium Figures for Beta Lyrae-Type Disks. R. E. Wilson. 
251, 246, 122-F3 (1982) 

Absolute Dimensions and Masses of Eclipsing Binaries. II. YZ 
Cassiopeiae. Claud H. Lacy. 251, 591, 128-A7 (1982) 

The 1979-1980 Eclipse of Zeta Aurigae. II. The Emission Spec- 
trum. Robert E. Stencel and Robert D. Chapman. 251, 597, 
128-A13 (1982) 





1981 SUBJECT INDEX 159 


Rapid Oscillations in Cataclysmic Variables. VI. Periodicities 
in Erupting Dwarf Novae. Joseph Patterson. 45, 517, 9-B2 
(1981) (Abstr. in 244, 358, 20-G1) 

Some Aspects of Mass Loss and Mass Transfer in Algol Var- 
iables. G. Giuricin and F. Mardirossian. 46, 1, 13-A2 (1981) 
(Abstr. in 245, 1, 1-Al) 

Five-Color Band Ultraviolet Photometry of Fourteen Close 
Binaries. Yoji Kondo, George E. McCluskey, and Chi-Chao 
Wu. 47, 333, 24-E1 (1981) (Abstr. in 250, 812, 119-C2) 

Spectra of OB Eclipsing Stars. Daniel M. Popper. 47, 339, 24- 
FI (1981) (Abstr. in 250, 812, 119-C2) 


Stars: Emission-Line 


High Dispersion Spectra of Herbig-Haro Objects: Evidence 
for Shock Wave Dynamics. Richard D. Schwartz. 243, 197, 
3-C2 (1981) 

Observations of C 11 AA9701-9718 in Early Type Stars. Dennis 
Ebbets and Sidney C. Wolff. 243, 204, 3-C12 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae. A. 
J.J. Raassen and Jgrgen E. Hansen. 243, 217, 3-D11 (1981) 

A Trinary Model for SS 433. Bruce M. Barker, Gene G. Byrd, 
and R. F. O’Connell. 243, 263, 4-A8 (1981) 

Rapid Oscillations in Cataclysmic Variables. V. H2252—035, 
A Single-Sideband X-Ray and Optical Pulsar. Joseph Pat- 
terson and Christopher M. Price. 243, L83, 10-B13 (1981) 

VLBI Observations of SS 433 at 3.6 and 13 Centimeters. R. 
C. Walker, A. C. §. Readhead, G. A. Seielstad, R. A. Pres- 
ton, A. E. Niell, G. M. Resch, P. C. Crane, D. B. Shaffer, 
B. J. Geldzahler, 8. G. Neff, I. I. Shapiro, D. L. Jauncey, 
and G. D. Nicolson, 243, 589, 8-E10 (1981) 

Detection of He 1 Emission in the Symbiotic Star HD 4174. 
S. E. Smith. 243, L95, 10-C9 (1981) 

A Radial Velocity Study of Emission in Stepanyan’s Star. Peter 
Young, Donald P. Schneider, and Stephen A. Shectman. 244, 
259, 19-F10 (1981) 

MV Lyrae: A Spectroscopic Study of the Low State. Donald 
P. Schneider, Peter Young, and Stephen A. Shectman. 245, 
644, 41-C10 (1981) 

Theoretical P Cygni Profiles for Resonance Lines from Excited 
Levels. Gordon L. Olson. 245, 1054, 46-F4 (1981) 

A Method for Determining the Beam Geometry of SS 433 Using 
High-Resolution Radio Observations. Bruce M. Barker and 
Gene G. Byrd. 245, L67, 43-C4 (1981) 

Stellar Model Chromospheres. XII. High-Resolution, Absolute 
Flux Profiles of the Ca 1 H and K Lines in dMe and 
Non-dMe Stars. Mark S. Giampapa, Simon P. Worden, Tim- 
othy J. Schneeberger, and Lawrence E. Cram. 246, 502, 55- 
D14 (1981) 

The 1980 Low State of AM Herculis. David W. Latham, James 
Liebert, and Jodo E. Steiner. 246, 919, 61-A8 (1981) 

Outer Atmospheres of Cool Stars. IX. A Survey of Ultraviolet 
Emission from F-K Dwarfs and Giants with JUE. Thomas 
R. Ayres, Norman C. Marstad, and Jeffrey L. Linsky. 247, 
545, 70-G6 (1981) 

A Spectroscopic, Photometric, and Magnetic Study of the Star- 
spot on II Pegasi. Steven S. Vogt. 247, 975, 76-F9 (1981) 
The FK Comae Stars. Bernard W. Bopp and Robert E. Stencel. 

247, L131, 79-C13 (1981) 

An X-Ray Active Region in Orion: X-Rays from a Herbig-Haro 
Object? Steven H. Pravdo and Francis E. Marshall. 248, 
591, 88-A14 (1981) 

Spectrophotometry of Two Luminous Variable Stars in the 
Andromeda Galaxy. J. S. Gallagher, S. J. Kenyon, and E. 
K. Hege. 249, 83, 97-G6 (1981) 

Discovery and Observation of BY Draconis Variables. Bernard 
W. Bopp, Paul V. Noah, A. Klimke, and John Africano. 249, 
210, 99-B7 (1981) 

Constancy of the Low Resolution Spectrum of SS 433. C. B. 
Stephenson and N. Sanduleak. 249, L19, 101-F8 (1981) 


Zeta Puppis: An O-Type Ob!ique Rotator? Anthony F. J. Mof- 
fat and Georges Michaud. 251, 133, 121-D13 (1982) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae: 
Erratum. A. J. J. Raassen and Jérgen E. Hansen. 251, 415, 
124-D8 (1982) (Orig. paper in 243, 217, 3-D11) 

Regular Variations in the Ha Profile of FK Comae. Lawrence 
W. Ramsey, Harold L. Nations, and Samuel C. Barden. 251, 
L101, 131-D1 (1982) 

Velocity Fields in the Shell of the M Giant Star, B Pegasi. Ann 
Merchant Boesgaard. 251, 564, 127-F5 (1982) 

High Resolution Profiles of Chromospheric Lines in M Dwarf 
Stars. Simon P. Worden, Timothy J. Schneeberger, and Mark 
S. Giampapa. 46, 159, 15-F2 (1981) (Abstr. in 246, 555, 56- 
Al4) 

Emission Line Spectra of Herbig-Haro Objects. E. W. Brugel, 
K. H. Bohm, and E. Mannery. 47, 117, 20-E1 (1981) (Abstr. 
in 248, 1218, 95-E10) 

Stars: Evolution 

Rotation in Solar-Type Stars. I. Evolutionary Models for the 
Spin-down of the Sun. A. S. Endal and S. Sofia. 243, 625, 
9-A9 (1981) 

A Model for Dwarf Novae as Progenitors of Type I Super- 
novae. S. Starrfield, J. W. Truran, and W. M. Sparks. 243, 
L27, 5-B14 (1981) 

The 178 keV Resonance in ™Ne(p, a)°Ne and Its Relevance 
to the NeNa Cycle. J. Zyskind, M. Rios, and C. Rolfs. 243, 
LS3, 5-E1 (1981) 

The Abundance Spread in the Giants of NGC 6752. John Nor- 
ris, P. L. Cottrell, K. C. Freeman, and G. S. Da Costa. 244, 
205, 19-B10 (1981) 

Concerning the Wolf-Rayet and Other Luminous Early-Type 
Stars. Anne B. Underhill. 244, 963, 29-E11 (1981) 

Neutron Star Evolution and Results from the Einstein X-Ray 
Observatory. K. A. Van Riper and D. Q. Lamb. 244, L13, 
21-B1 (1981) 

The Abundances of Carbon, Nitrogen, and Oxygen in the At- 
mospheres of Cephied Variables: Evidence for Helium En- 
richment. R. Earle Luck and David L. Lambert. 245, 1018, 
46-C9 (1981) 

The Source of High-Velocity Emission at the Orion Molecular 
Cloud Core. P. M. Solomon, G. R. Huguenin, and N. Z. 
Scoville. 245, L19, 37-B7 (1981) 

Correlated Cyanogen and Sodium Anomalies in the Globular 
Clusters 47 Tuc and NGC 6752. P. L. Cottrell and G. S. Da 
Costa. 245, L79, 43-D1 (1981) 

The 178 keV Resonance in Ne(p, «)°Ne and Its Relevance 
to the NeNa Cycle: Erratum. J. Zyskind, M. Rios, and C. 
Rolfs. 245, L97, 43-E4 (1981) (Orig. paper in 243, L53, 5-E1) 

The Masses of Wolf-Rayet Stars. Philip Massey. 246, 153, 50- 
E10 (1981) 

The Carbon Stars Mystery: Why do the Low Mass Ones Be- 
come Such, and Where Have All the High Mass Ones Gone? 
Icko Iben, Jr. 246, 278, 52-A1 (1981) 

Chromospheric Decay and the Ages of Solar Type Stars. Don 
C. Barry, Richard H. Cromwell, Keith Hege, and Stephen 
A. Schoolman. 247, 210, 66-C6 (1981) 

The Effect of Diffusion on Asymptotic Branch Evolution. D. 
Prialnik, G. Shaviv, and A. Kovetz. 247, 225, 66-D7 (1981) 

Can Radiative Core Stars Hide in the H-R Diagram? E. N. 
Hubbard and D. S. P. Dearborn. 247, 236, 66-E4 (1981) 

The Intermediate Age Globular Cluster NGC 152 in the Small 
Magellanic Cloud. P. W. Hodge. 247, 894, 75-G6 (1981) 

The FK Comae Stars. Bernard W. Bopp and Robert E. Stencel. 
247, L131, 79-C13 (1981) 

The Oosterhoff Period Groups and the Age of Globulae Clus- 
ters. II. Properties of RR Lyrae Stars in Six Clusters: the 
P-L-A Relation. Allan Sandage. 248, 161, 81-G5 (1981) 

The Cyanogen Distribution of M4 and the Possible Connection 
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Stars: Evolution—Continued 
Between Horizonta Branch Morphology and Chemical In- 
homogeneity. John Norris. 248, 177, 82-A8 (1981) 

The Thick Helium-Burning Shell Phase and the Second Blue 
Loop. Stephen Allan Becker. 248, 298, 83-C11 (1981) 

On the Entropy of Mixing, with Particular Reference to its 
Effect on Dredge-Up During Helium Shell Flashes. P. R. 
Wood. 248, 311, 83-D10 (1981) 

Scale Covariant Gravitation. VI. Stellar Structure and Evo- 
lution. V. M. Canuto and S.-H. Hsieh. 248, 801, 90-C7 (1981) 

Gravitational Radiation and the Evolution of Cataclysmic Bin- 
aries. B. Paczynski and R. Sienkiewicz. 248, L27, 84-F13 
(1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. I. 
Introduction and Classification. You-Hua Chu. 249, 195, 99- 
A6 (1981) 

1 = 0, 1, 2, and 3 Pulsation Constants for Evolutionary Models 
of 8 Scuti Stars. W. S. Fitch. 249, 218, 99-C3 (1981) 

Mass Loss during the Core Helium Flash. Robert G. Deupree 
and Peter W. Cole. 249, L35, 101-G10 (1981) 

Infrared Studies of the Two Stellar Populations in 30 Doradus. 
P. J. McGregor and A. R. Hyland. 250, 116, 110-D14 (1981) 

Photometry of the Cores of Globular Clusters. III. NGC 6712. 
Donald H. Martins and Christopher A. Harvel. 250, 135, 
110-F5 (1981) 

Chemical Evolution in the Solar Neighborhood. IV. Some Re- 
vised General Equations and a Specific Model. Beatrice M. 
Tinsley. 250, 758, 118-E6 (1981) 

Absolute Dimensions and Masses of Eclipsing Binaries. I]. YZ 
Cassiopeiae. Claud H. Lacy. 251, 591, 128-A7 (1982) 

Low-Mass Evolution: Zero-Age Main Sequence to Asymptotic 
Giant Branch. Keith H. Despain. 251, 639, 128-D14 (1982) 

The Evolution of Intermediate-Mass Stars from the Zero-Age 
Main Sequence to the Base of the Asymptotic Giant Branch 
as a Function of Mass and Composition. Stephen Allan 
Becker. 45, 475, 8-E1 (1981) (Abstr. in 244, 359, 20-G2) 

The Oosterhoff Period Groups and the Age of Globular Clus- 
ters. I. Photometry of Cluster Variables in M15. Allan San- 
dage, Basil Katem, and Mary Sandage. 46, 41, 13-F1 (1981) 
(Abstr. in 245, 1170, 47-G10) 

Stars: Faint Blue 

Faint Blue Objects at High Galactic Latitude. I. Palomar 
Schmidt Field Centered of Selected Area 57. Peter D. Usher. 
46, 117, 15-A2 (1981) (Abstr. in 246, 554, 56-A13) 

Stars: Flare 

An X-Ray Sampling of Nearby Stars. Hugh M. Johnson. 243, 
234, 3-E14 (1981) 

Flare Activity on T Tauri Stars. Simon P. Worden, Timothy J. 
Schneeberger, Jeffrey R. Kuhn, and John L. Africano. 244, 
520, 23-F2 (1981) 

Simultaneous X-Ray, Ultraviolet, Optical, and Radio Obser- 
vations of the Flare Star Proxima Centauri. Bernhard M. 
Haisch, Jeffrey L. Linsky, O. B. Slee, B. C. Siegman, I. 
Nikoloff, M. Candy, D. Harwood, A. Verveer, P. J. Quinn, 
I. Wilson, A. A. Page, P. Higson, and Frederick D. Seward. 
245, 1009, 46-B14 (1981) 

Possible Radio Flaring Activity on a Late-Type Giant Star, 
Alpha Ceti. D. C. Boice, J. R. Kuhn, R. D. Robinson, and 
S. P. Worden. 245, L71, 43-C7 (1981) 

Search for Linear Polarization in Solar Neighborhood Flare 
Stars and Spotted Stars. Bjgrn Ragnvald Pettersen and Jin- 
Chung Hsu. 247, 1013, 77-B11 (1981) 

First Detection of Nonflare Microwave Emission from the 
Coronae of Single Late-Type Dwarf Stars. Dale E. Gary and 
Jeffrey L. Linsky. 250, 284, 112-D1 (1981) 

A Method for Unambiguous Determination of Starspot Tem- 
peratures and Areas: Applicaton to Pegasi, BY Draconis, 
and HD 209813. Steven S. Vogt. 250, 327, 112-G8 (1981) 

Chromospheric Lines in Red Dwarf Flare Stars. I. AD Leonis 


and GX Andromedae. Bjgrn R. Pettersen and Lawrence A. 
Coleman. 251, 571, 127-F12 (1982) 

High Resolution Profiles of Chromospheric Lines in M Dwarf 
Stars. Simon P. Worden, Timothy J. Schneeberger, and Mark 
S. Giampapa. 46, 159, 15-F2 (1981) (Abstr. in 246, 555, 56- 
Al4) 


Stars: Formation 


The Radio Structure of the Nuclear Region of NGC 2146. P. 
P. Kronberg and P. Biermann. 243, 89, 2-A10 (1981) 

OB Star Formation in the $128 Region. Paul T. P. Ho, Aubrey 
D. Haschick, and Frank P. Israel. 243, 526, 8-A1 (1981) 
M83. III. Age and Brightness of Young and Old Stellar Pop- 
ulations. Eric B. Jensen, Raymond J. Talbot, Jr., and Re- 

ginald J. Dufour. 243, 716, 11-C13 (1981) 

On the Fragmentation of Rotating Interstellar Clouds. Alan 
Paul Boss. 244, 40, 17-D12 (1981) 

Numerical Experiments on Galaxy Formation. I. Introduction 
and First Results. R. H. Miller and B. F. Smith. 244, 467, 
23-B1 (1981) 

Hot Gusts from Elliptical Galaxies. Robert H. Sanders. 244, 
820, 28-B2 (1981) 

Proper Motions and Distances of H,O Maser Sources. I. The 
Outflow in Orion-KL. R. Genzel, M. J. Reid, J. M. Moran, 
and D. Downes. 244, 884, 28-F11 (1981) 

The High Velocity Molecular Gas in GL 490. Charles J. Lada 
and Paul M. Harvey. 245, 58, 33-E8 (1981) 

A Tilted Arc of H 11 Regions Marks the Inner Boundary of 
Star Formation in the Galactic Disk. Felix J. Lockman. 245, 
459, 39-D1 (1981) 

A Cloud/Particle Model of the Interstellar Medium: Galactic 
Spiral Structure. Frank H. Levinson and William W. Rob- 
erts, Jr. 245, 465, 39-D7 (1981) 

VLA Observations of the Becklin-Neugebauer Object, CRL 
490, Monoceros R2 LRS 3, M8 E, and CRL 2591. M. Simon, 
G. Righini-Cohen, M. Felli, and J. Fischer. 245, 552, 40-C13 
(1981) 

A Turbulent Origin for the Rotation of Molecular Clouds. Rob- 
ert C. Fleck, Jr. and Frank O. Clark. 245, 898, 45-A11 (1981) 

On the Possibility of Star Formation Behind Interstellar 
Shocks. G. Welter and J. Schmid-Burgk. 245, 927, 45-C13 
(1981) 

Formation of Protostars in Collapsing, Rotating, Turbulent 
Clouds. O. Regev and G. Shaviv. 245, 934, 45-D6 (1981) 
Star Formation and Abundances in the Nearby Irregular Gal- 
axy VII Zw 403. R. Brent Tully, Ann M. Boesgaard, H. M. 

Dyck, and W. V. Schempp. 246, 38, 49-C14 (1981) 

Ambipolar Diffusion in Interstellar Clouds: Time-Dependent 
Solutions in One Spatial Dimension. Telemachos Ch. Mous- 
chovias and Efthimios V. Paleologou. 246, 48, 49-D12 (1981) 

The Energetics of Molecular Clouds. II]. The $235 Molecular 
Cloud. Neal J. Evans II and Guy N. Blair. 246, 394, 54-C9 
(1981) 

The Continuum Radio Structure of the Nucleus of M82. P. P. 
Kronberg, P. Biermann, and F. R. Schwab. 246, 751, 59-B3 
(1981) 

Molecular Clouds Associated with Compact H 1 Regions. I. 
General Properties. Paul T. P. Ho, Robert N. Martin, and 
Alan H. Barrett. 246, 761, 59-C2 (1981) 

Numerical Three Dimensional Calculations of Tidally Induced 
Binary Protostar Formation. Alan Paul Boss. 246, 866, 60- 
D12 (1981) 

The Properties of Close Multiple Stars. Francis C. Fekel, Jr. 
246, 879, 60-E11 (1981) 

Extragalactic H 1 Regions in the UV: Implications for Primeval 
Galaxies. David L. Meier and Roberto Terlevich. 246, L109, 
62-F4 (1981) 

Density-Wave Induced Star Formation: A Model for M81. 
Frank N. Bash and H. C. D. Visser. 247, 488, 70-B10 (1981) 

NGC 1097: The Structure of the Central 3 Kiloparsecs at 10 
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Microns. C. M. Telesco and Ian Gatley. 247, L11, 68-D13 
(1981) 

NGC 7714: The Prototype Star Burst Galactic Nucleus. D. W. 
Weedman, F. R. Feldman, V. A. Balzano, L. W. Ramsey, R. 
A. Sramek, and Chi-Chao Wu. 248, 105, 81-B10 (1981) 

Formation of 0B Clusters: VLA Observations. Paul T. P. Ho 
and Aubrey D. Haschick. 248, 622, 88-D5 (1981) 

The Collapse of Equilibrium of Rotating, Adiabatic Spheroids. 
I. Protostars. Joel E. Tohline. 248, 717, 89-D7 (1981) 

Evolution of Protostars. III. The Accretion Envelope. Steven 
W. Stahler, Frank H. Shu, and Ronald E. Taam. 248, 727, 
89-E3 (1981) 

The Effects of Induced Star Formation on the Evolution of the 
Galaxy. I. One-Zone Models. Steven N. Shore. 249, 93, 98- 
A2 (1981) 

Proper Motions and Distances of H,O Maser Sources. III. 
WSINORTH. M. H. Schneps, A. P. Lane, D. Downes, J. 
M. Moran, R. Genzel, and M. J. Reid. 249, 124, 98-C5 (1981) 

Structure of Molecular Clouds. V. Detailed Models and Ob- 
servational Characteristics. L. G. Stenholm, T. W. Hartquist, 
and G. E. Morfill. 249, 152, 98-E5 (1981) 

High-Velocity CO Wings and CO Self-Reversals. Robert B. 
Loren. 249, 550, 104-D12 (1981) 

Far-Infrared Observations of Star-forming Regions. Anneila 
I. Sargent, R. J. van Duinen, C. V. M. Fridlund, H. L. 
Nordh, and J. W. G. Aalders. 249, 607, 105-B2 (1981) 

The Nature of NGC 2024: Near-Infrared Spectroscopy of IRS 
1 and IRS 2. Rodger I. Thompson, Harley A. Thronson, Jr., 
and Belva G. Campbell. 249, 622, 105-C3 (1981) 

Infrared Studies of the Two Stellar Populations in 30 Doradus. 
P. J. McGregor and A. R. Hyland. 250, 116, 110-D14 (1981) 

Star Formation in M33 and in Our Galaxy. Michele Kaufman. 
250, 534, 116-B10 (1981) 

Collapse and Fragmentation of Rotating, Adiabatic Clouds. 
Alan Paul Boss. 250, 636, 117-C4 (1981) 

Barium Nucleosynthesis in the Disk. Bruce A. Twarog. 250, 
753, 118-E1 (1981) 

Chemical Evolution in the Solar Neighborhood. IV. Some Re- 
vised General Equations and a Specific Model. Beatrice M. 
Tinsley. 250, 758, 118-E6 (1981) 

The Molecular Cloud Associated with NGC 7538. Héléne R. 
Dickel, John R. Dickel, and William J. Wilson. 250, L43, 
114-E4 (1981) 

An Atlas of Models of H* Blisters. Vincent Icke. 45, 585, 10- 
F1 (1981) (Abstr. in 244, 1094, 31-A3) 

Emission Line Spectra of Herbig-Haro Objects. E. W. Brugel, 
K. H. Bohm, and E. Mannery. 47, 117, 20-E1 (1981) (Abstr. 
in 248, 1218, 95-E10) 

Stars: High- Velocity 

Astrometric Analysis of the Unresolved Binary Mu Cassiop- 
eiae from Photographs Taken with the Sproul 61 Centimeter 
Refractor. Sarah Lee Lippincott. 248, 1053, 93-G10 (1981) 

Stars: Hydrogen Deficient 

The Spectra of Two New Intermediate Helium Stars. John S. 
Drilling. 250, 701, 118-A1 (1981) 

Stars: Individual (arranged by Constellation name, by Henry 
Draper number, and by Other Designation) 
By Constellation Name 

On the Acoustic Flux of Sirius A. G. Fontaine, B. Villeneuve, 
and J. Wilson. 243, 550, 8-C8 (1981) 

The 1979-1980 Eclipse of Zeta Aurigae. I. The Circumstellar 
Envelope. Robert D. Chapman. 248, 1043, 93-F13 (1981) 
The 1979-1980 Eclipse of Zeta Aurigae. II. The Emission Spec- 
trum. Robert E. Stencel and Robert D. Chapman. 251, 597, 

128-A13 (1982) 

[a Bootis] An Analysis of the Spectral Line Broadening of 
Arcturus. David F. Gray. 245, 992, 46-A10 (1981) 

[a Bodtis] Far-Ultraviolet Fluorescence of Carbon Monoxide 
in the Red Giant Arcturus. Thomas R. Ayres, H. W. Moos, 


and Jeffrey L. Linsky. 248, L137, 96-D4 (1981) 

The Magnetic Field on the Late-Type Dwarf ¢ Bootis A. Geof- 
frey W. Marcy. 245, 624, 41-B3 (1981) 

{a Canis Majoris] On the Acoustic Flux of Sirius A. G. Fon- 
taine, B. Villeneuve, and J. Wilson. 243, 550, 8-C8 (1981) 
[a Canis Majoris] The Chemical Composition, Gravity, and 
Temperature of Sirius. R. A. Bell and L. A. Dreiling. 248, 

1031, 93-F1 (1981) 

{a Canis Minoris] Asymmetries in the Spectral Lines of Pro- 
cyon. David F. Gray. 251, 583, 127-G10 (1982) 

{a Canis Minoris] A Fourier Analysis of the Spectral Lines of 
Procyon. David F. Gray. 251, 152, 121-F6 (1982) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae. A. 
J.J. Raassen and Jorgen E. Hansen. 243, 217, 3-D11 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae: 
Erratum. A. J. J. Raassen and Jérgen E. Hansen. 251, 415, 
124-D8 (1982) (Orig. paper in 243, 217, 3-D11) 

Astrometric Analysis of the Unresolved Binary Mu Cassiop- 
eiae from Photographs Taken with the Sproul 61 Centimeter 
Refractor. Sarah Lee Lippincott. 248, 1053, 93-G10 (1981) 

Circumstellar Shells of Luminous Supergiants. I. Carbon Mon- 
oxide in Rho Cassiopeiae and HR 8752. D. L. Lambert, K. 
H. Hinkle, and D. N. B. Hall. 248, 638, 88-E8 (1981) 

Simultaneous X-Ray, Ultraviolet, Optical, and Radio Obser- 
vations of the Flare Star Proxima Centauri. Bernhard M. 
Haisch, Jeffrey L. Linsky, O. B. Slee, B. C. Siegman, I. 
Nikoloff, M. Candy, D. Harwood, A. Verveer, P. J. Quinn, 
I. Wilson, A. A. Page, P. Higson, and Frederick D. Seward. 
245, 1009, 46-B14 (1981) 

Line Formation in the Wind of Alpha Cygni. P. B. Kunasz and 
F. Praderie. 247, 949, 76-D9 (1981) 

Boron and Beryllium in Gamma Geminorum. Ann Merchant 
Boesgaard and F. Praderie. 245, 219, 35-C10 (1981) 

The Phantom Lines in Iota Herculis. Myron A. Smith. 246, 
905, 60-G9 (1981) 

Spectral Variations in Rho Leonis (B1 Iab) from Subphotos- 
phere to Outer Atmosphere. Myron A. Smith and Dennis 
Ebbets. 247, 158, 65-F2 (1981) 

Model for the Circumstellar Gas around a Orionis. M. Jura 
and M. Morris. 251, 181, 122-A7 (1982) 

A Photometric Study of the Close Binary Delta Orionis A. 
Robert H. Koch and Bruce J. Hrivnak. 248, 249, 82-F11 
(1981) 

Search for Optical Coronal Line Emission from the X-Ray 
Sources Epsilon Orionis (BO Ia) and Kappa Orionis (B0.5 
Ia). K. H. Nordsieck, J. P. Cassinelli, and C. M. Anderson. 
248, 678, 89-A9 (1981) 

A New Search for Interstellar H,O Absorption in the Spectrum 
of ¢ Ophiuchi. Theodore P. Snow, Jr. and Wm. Hayden 
Smith. 250, 163, 111-A10 (1981) 

Search for Optical Coronal Line Emission from the X-Ray 
Sources Epsilon Orionis (BO Ia) and Kappa Orionis (B0.5 
Ia). K. H. Nordsieck, J. P. Cassinelli, and C. M. Anderson. 
248, 678, 89-A9 (1981) 

(O' Orionis] Ultraviolet Interstellar Extinction toward Stars in 
the Orion Nebula and toward HD 147889. Ralph C. Bohlin 
and Blair D. Savage. 249, 109, 98-B4 (1981) 

(6? Orionis] Ultraviolet Interstellar Extinction toward Stars in 
the Orion Nebula and toward HD 147889. Ralph C. Bohlin 
and Blair D. Savage. 249, 109, 98-B4 (1981) 

Nonradial Pulsations in the Zero-Age Main-Sequence Star 
Upsilon Orionis (09.5V). Myron A. Smith. 248, 214, 82-D3 
(1981) 

Velocity Fields in the Shell of the M Giant Star, B Pegasi. Ann 
Merchant Boesgaard. 251, 564, 127-F5 (1982) 

A Spectroscopic, Photometric, and Magnetic Study of the Star- 
spot on II Pegasi. Steven S. Vogt. 247, 975, 76-F9 (1981) 
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Stars: Individual—Continued 

Interstellar C, Molecules toward o Persei. L. M. Hobbs. 243, 
485, 7-D13 (1981) 

[8 Persei] Algol: A Further Study of the Optical Polarization. 
James C. Kemp, Mark S. Barbour, Richard E. McBirney, 
and Richard J. Rudy. 243, 557, 8-C6 (1981) 

Zeta Puppis: An O-Type Oblique Rotator? Anthony F. J. Mof- 
fat and Georges Michaud. 251, 133, 121-D13 (1982) 

The Magnetic Field of Zeta Puppis. Paul L. Barker, J. D. 
Landstreet, J. M. Marlborough, Ian Thompson, and J. 
Maza. 250, 300, 112-E4 (1981) 

89 Herculis: Further Misdemeanors. J. D. Fernie. 243, 576, 8- 
D11 (1981) 

R Andromedae and the Method of Wavelength Coincidence 
Statistics. Charles R. Cowley and H. Hensberge. 244, 252, 
19-F3 (1981) 

Ultraviolet and Coordinated Ground-Based Observaticns of 
Z Andromedae. A. Altamore, G. B. Baratta, A. Cassatela, 
M. Friedjung, A. Giangrande, O. Ricciardi, and R. Viotti. 
245, 630, 41-B9 (1981) 

Chromospheric Lines in Red Dwarf Flare Stars. I. AD Leonis 
and GX Andromedae. Bjérn R. Pettersen and Lawrence A. 
Coleman. 251, 571, 127-F12 (1982) 

IUE High-Dispersion Spectrum of R Aquarii. Hugh M. John- 
son. 244, 552, 24-A7 (1981) 

The R Aquarii Nebula. James B. Kaler. 245, 568, 40-E1 (1981) 

VLA Observations of AG Pegasi, R Aquarii, and R Leonis at 
6 Centimeters. Frank D. Ghigo and Nathaniel L. Cohen. 
245, 988, 46-A6 (1981) 

The Visual Surface Brightness Relation and the Absolute Mag- 
nitudes of RR Lyrae Stars. II. RR Lyrae and X Arietis. A. 
Manduca, R. A. Bell, Thomas G. Barnes III, Thomas J. 
Moffett, and David S. Evans. 250, 312, 112-F3 (1981) 

Z Camelopardalis at Standstill. Paula Szkody and Richard A. 
Wade. 251, 201, 122-B13 (1982) 

Absolute Dimensions and Masses of Eclipsing Binaries. II. YZ 
Cassiopeiae. Claud H. Lacy. 251, 591, 128-A7 (1982) 

IUE Observations of Mass Ejection by the Close Binary Sys- 
tem AO Cassiopeiae. George E. McCluskey and Yoji Kondo. 
246, 464, 55-A14 (1981) 

The Voracious Vortex in HT Cassiopeiae. Peter Young, Donald 
P. Schneider, and Stephen A. Shectman. 245, 1035, 46-D13 
(1981) 

Secondaries of Eclipsing Binaries. III. U Cephei. J. Tomkin. 
244, 546, 24-Al (1981) 

IUE Ultraviolet Spectra of the Interacting Binary U Cephei. 
Yoji Kondo, George E. McCluskey, Jr., and Christopher A. 
Harvel. 247, 202, 66-B12 (1981) 

IUE Ultraviolet Spectra of the Interacting Binary U Cephei: 
Erratum. Yoji Kondo, George E. McCluskey, Jr., and Chris- 
topher A. Harvel. 249, 402, 101-C7 (1981) (Orig. paper in 
247, 202, 66-B12) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. IV. The Mass of CX Cephei (WN5+ 0). Philip Mas- 
sey and Peter §. Conti. 244, 169, 18-G2 (1981) 

[PV Cephei] Continuing Changes in the Peculiar Nebulous 
Object PV Cephei. Martin Cohen, Leonard V. Kuhi, E. A. 
Harlan, and Hyron Spinrad. 245, 920, 45-CS5 (1981) 

On the Mass of the Cepheid X Cygni. Cecil G. Davis, Thomas 
J. Moffett, and Thomas G. Barnes III. 246, 914, 61-A4 (1981) 

Observations of Fast Oscillations in SS Cygni. R. H. Hilde- 
brand, E. J. Spillar, and R. F. Stiening. 243, 223, 3-E3 (1981) 

Coordinated X-Ray, Ultraviolet and Optical Observations of 
AM Herculis, U Geminorum, and SS Cygni. G. Fabbiano, 
L. Hartmann, J. Raymond, J. Steiner, G. Branduardi-Ray- 
mont, and T. Matilsky. 243, 911, 13-F8 (1981) 

Image-Tube Spectroscopic Studies of Rapid Variables. III. 
Hydrogen Bombs in SS Cygni. Merle F. Walker. 248, 256, 
82-G4 (1981) 

Radial Velocity and Line Profile Variations in the Dwarf Nova 


EM Cygni. R. J. Stover, E. L. Robinson, and R. E. Nather. 
248, 696, 89-B14 (1981) 

Radial Velocity Observations of the Secondary Star in U Gem- 
inorum. Richard D. Wade. 246, 215, 51-C5 (1981) 

Time-Resolved Spectroscopy of Cataclysmic Variables: U 
Geminorum. R. J. Stover. 248, 684, 89-B1 (1981) 

Coordinated X-Ray, Ultraviolet and Optical Observations of 
AM Herculis, U Geminorum, and SS Cygni. G. Fabbiano, 
L. Hartmann, J. Raymond, J. Steiner, G. Branduardi-Ray- 
mont, and T. Matilsky. 243, 911, 13-F8 (1981) 

AC Herculis: A Metal-poor, Carbon-enhanced RV Tauri Star. 
Scott Rogers Baird. 245, 208, 35-B9 (1981) 

The Color of the Fast Oscillations of AH Herculis. R. H. Hil- 
debrand, E. J. Spillar, and R. F. Stiening. 248, 268, 83-A8 
(1981) 

Coordinated X-Ray, Ultraviolet and Optical Observations of 
AM Herculis, U Geminorum, and SS Cygni. G. Fabbiano, 
L. Hartmann, J. Raymond, J. Steiner, G. Branduardi-Ray- 
mont, and T. Matilsky. 243, 911, 13-F8 (1981) 

Pointed Soft X-Ray Observations of AM Herculis from HEAO 
1. Ian R. Tuohy, Keith O. Mason, Gordon P. Garmire, and 
Frederick Lamb K. 245, 183, 34-G11 (1981) 

AM Herculis: The Magnetic Maw Uncloaks Itself. Peter 
Young, Donald P. Schneider, and Stephen A. Shectman. 245, 
1043, 46-E7 (1981) 

The 1980 Low State of AM Herculis. David W. Latham, James 
Liebert, and Jodo E. Steiner. 246, 919, 61-A8 (1981) 

Optical Spectroscopy of AM Herculis: The 1980 Low State. 
J.B. Hutchings, D. Crampton, and A. P. Cowley. 247, 195, 
66-B5 (1981) 

Changes in the High State of AM Herculis: A Simultaneous 
X-Ray, Optical, Polarimetric, and Spectroscopic Study. Li- 
dia Crosa, Paula Szkody, Gerald Stokes, Jean Swank, and 
George Wallerstein. 247, 984, 76-G4 (1981) 

The X-Ray Spectrum of AM Herculis from 0.1 to 150 keV. R. 
E. Rothschild, D. E. Gruber, F. K. Knight, J. L. Matteson, 
P. L. Nolan, J. H. Swank, S. S. Holt, P. J. Serlemitsos, K. 
O. Mason, and I. R. Tuohy. 250, 723, 118-B13 (1981) 

An X-Ray Model for the Nebula of Nova DQ Herculis 1934. 
G. J. Ferland and J. W. Truran. 244, 1022, 30-C1 (1981) 
X-Rays and HZ Herculis. Lawrence Anderson. 244, 554, 24- 

Al0 (1981) 

A Model for the X-Ray Emitting Cataclysmic Variable EX 
Hydrae. A. P. Cowley, J. B. Hutchings, and D. Crampton. 
246, 489, 55-C14 (1981) 

VLA Observations of AG Pegasi, R Aquarii, and R Leonis at 
6 Centimeters. Frank D. Ghigo and Nathaniel L. Cohen. 
245, 988, 46-A6 (1981) 

Chromospheric Lines in Red Dwarf Flare Stars. I. AD Leonis 
and GX Andromedae. Bjérn R. Pettersen and Lawrence A. 
Coleman. 251, 571, 127-F12 (1982) 

The Visual Surface Brightness Relation and the Absolute Mag- 
nitudes of RR Lyrae Stars. I]. RR Lyrae and X Arietis. A. 
Manduca, R. A. Bell, Thomas G. Barnes III, Thomas J. 
Moffett, and David S. Evans. 250, 312, 112-F3 (1981) 

MV Lyrae: A Spectroscopic Study of the Low State. Donald 
P. Schneider, Peter Young, and Stephen A. Shectman. 245, 
644, 41-C10 (1981) 

MV Lyrae: Spectrophotometric Properties of Minimum Light; 
or On MV Lyrae Off. Edward L. Robinson, Edwin S. Barker, 
A. L. Cochran, W. D. Cochran, and R. E. Nather. 251, 611, 
128-B14 (1982) 

Carbon Monoxide Observations of R Monocerotis, NGC 2261, 
and Herbig-Haro 39: The Interstellar Nozzle. J. Canté, L. 
F. Rodriguez, J. F. Barral, and P. Carral. 244, 102, 18-B4 
(1981) 

Evolution of the OH Maser Emission from U Orionis. P. R. 
Jewell, J. C. Webber, and L. E. Snyder. 249, 118, 98-B13 
(1981) 

A Radial-Velocity Study of the Dwarf Nova RU Pegasi. R. J. 
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Stover. 249, 673, 105-G2 (1981) 

VLA Observations of AG Pegasi, R Aquarii, and R Leonis at 
6 Centimeters. Frank D. Ghigo and Nathaniel L. Cohen. 
245, 988, 46-A6 (1981) 

Rediscussion of Eclipsing Binaries. XII. V805 Aquilae and EE 
Pegasi, Two Main-Sequence Systems with Unequal Com- 
ponents. Daniel M. Popper. 244, 541, 23-G10 (1981) 

Generation of an External Ring during the 1978 Outburst of 
WZ Sagittae. Elia H. Leibowitz and Tsevi Mazeh. 251, 214, 
122-C12 (1982) 

Near-Infrared Spectroscopy of Possible Precursors to Plane- 
tary Nebulae: HM Sagittae. Harley A. Thronson, Jr. and 
Paul M. Harvey. 248, 584, 88-A6 (1981) 

Ultraviolet Spectroscopy of the Recurrent Nova U Scorpii 
during Outburst. R. E. Williams, W. M. Sparks, J. S. Gal- 
lagher, E. P. Ney, S. G. Starrfield, and J. W. Truran. 251, 
221, 122-DS5 (1982) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. VI. Another Look at CV Serpentis (WC8). Philip 
Massey and Virpi S. Niemela. 245, 195, 35-A9 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae. A. 
J.J. Raassen and Jorgen E. Hansen. 243, 217, 3-D11 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae: 
Erratum. A. J. J. Raassen and Jorgen E. Hansen. 251, 415, 
124-D8 (1982) (Orig. paper in 243, 217, 3-D11) 

Simultaneous X-Ray and Optical Observations of AN Ursae 
Majoris during a Low State. Paula Szkody, Edward Schmidt, 
Lidia Crosa, and Robert Schommer. 246, 223, 51-C13 (1981) 

BE Ursae Majoris (PG 1155+492): A Unique Cataclysmic- 
Variable-like Object. Donald H. Ferguson, James Liebert, 
Richard F. Green, John T. McGraw, and Hyron Spinrad. 
251, 205, 122-C3 (1982) 

[DM Ursae Majoris] Discovery of a Large Amplitude Photo- 
metric Wave in the RS CVn Binary BD +61°1211 (= DM 
UMa) and Constraints of Starspot Models for the Observed 
Variation. Randy A. Kimble, Steven M. Kahn, and Stuart 
Bowyer. 251, 585, 128-A1 (1982) 

High Time-Resolution Spectroscopy of the Beta Cephei Var- 
iable BW Vulpeculae Using a CCD. Arthur Young, Ingemar 
Furenlid, and Michael S. Snowden. 245, 998, 46-B2 (1981) 

A Photometric Study of the Old Nova V603 Aquilae. Mark H. 
Slovak. 248, 1059, 94-A2 (1981) 

Rediscussion of Eclipsing Binaries. XII. V805 Aquilae and EE 
Pegasi, Two Main-Sequence Systems with Unequal Com- 
ponents. Daniel M. Popper. 244, 541, 23-G10 (1981) 

Absolute Spectrophotometry of V1016 Cygni: O 1 (8446 A) 
Line. Francesco Strafella. 243, 583, 8-E4 (1981) 

By Henry Draper Number 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. V. HD 9974, A Single WN3? Philip Massey and Peter 
S. Conti. 244, 173, 18-G6 (1981) 

[HD 77581] The High Energy X-Ray Spectrum of 4U 0900-40 
Observed from OSO 8. J. F. Dolan, D. C. Ellison, C. J. 
Crannell, B. R. Dennis, K. J. Frost, and L. E. Orwig. 250, 
355, 113-B8 (1981) 

An Orbit for the WC7 Wolf-Rayet Binary HD 97152-Comparison 
with the Single-Line WC7 Star HD 156385. Anthony B. 
Davis, Anthony F. J. Moffat, and Virpi S. Niemela. 244, 
528, 23-F10 (1981) 

Far-Ultraviolet Energy Distributions of the Metal-poor A Stars 
HD 109995 and HD 161817. Erika Bohm-Vitense. 243, 213, 
3-D7 (1981) 

Ultraviolet Interstellar Extinction toward Stars in the Orion 
Nebula and toward HD 147889. Ralph C. Bohlin and Blair 
D. Savage. 249, 109, 98-B4 (1981) 

On the Nebulosities Associated with the Extreme Of Star H 
148937. F. C. Bruhweiler, T. R. Gull, K. G. Henize, and R. 
D. Cannon. 251, 126, 121-C13 (1982) 


Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. VII. HD 156327 and HD 192641 and the Question of 
W-R Duplicity. Philip Massey, Peter §. Conti, and Virpi S. 
Niemela. 246, 145, 50-E2 (1981) 

An Orbit for the WC7 Wolf-Rayet Binary HD 97152—-Comparison 
with the Single-Line WC7 Star HD 156385. Anthony B. 
Davis, Anthony F. J. Moffat, and Virpi S. Niemela. 244, 
528, 23-F10 (1981) 

Far-Ultraviolet Energy Distributions of the Metal-poor A Stars 
HD 109995 and HD 161817. Erika B6hm-Vitense. 243, 213, 
3-D7 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. III...» Orbits for HD 186943 (WN4) and HD 211853 
(WN6). Philip Massey. 244, 157, 18-F3 (1981) 

A Spectroscopic Study of the Light Variable Peculiar Star HD 
188136. Gary Wegner. 247, 969, 76-F3 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. VII. HD 156327 and HD 192641 and the Question of 
W-R Duplicity. Philip Massey, Peter S. Conti, and Virpi S. 
Niemela. 246, 145, 50-E2 (1981) 

HD 202908: A Young, Solar-Type Triple System. Francis C. 
Fekel, Jr. 248, 670, 89-Al (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. III. New Orbits for HD 186943 (WN4) and HD 211853 
(WN6). Philip Massey. 244, 157, 18-F3 (1981) 

By Other Designation 

Carbon Monoxide Observations of R Monocerotis, NGC 2261, 
and Herbig-Haro 39: The Interstellar Nozzle. J. Cantéd, L. 
F. Rodriguez, J. F. Barral, and P. Carral. 244, 102, 18-B4 
(1981) 

The 35 Day Dependence of the Pulse Shape of Hercules X-1. 
T. Bai. 243, 244, 3-Fi2 (1981) 

Pulse-Timing Observations of Hercules X-1. J. E. Deeter, P. 
E. Boynton, and §. H. Pravdo. 247, 1003, 77-A10 (1981) 
Evidence for a Starspot Cycle on BD +26°730. L. Hartmann, 
B. W. Bopp, M. Dussault, P. V. Noah, and A. Klimke. 249, 

662, 105-F5 (1981) 

Discovery of a Large Amplitude Photometric Wave in the RS 
CVn Binary BD +61°1211 (= DM UMa) and Constraints 
of Starspot Models for the Observed Variation. Randy A. 
Kimble, Steven M. Kahn, and Stuart Bowyer. 251, 585, 128- 
Al (1982) 

The Twin-Degenerate Interacting Binary G61-29. R. E. Nather, 
E. L. Robinson, and R. J. Stover. 244, 269, 19-G6 (1981) 
Two New Variable White Dwarfs: G185-32 and G191-16. John 
T. McGraw, G. Fontaine, G. S. P. Dearborn, J. Gustafson, 
P. Lacombe, and S. G. Starrfield. 250, 349, 113-B2 (1981) 

Two New Variable White Dwarfs: G185-32 and G191-16. John 
T. McGraw, G. Fontaine, G. §. P. Dearborn, J. Gustafson, 
P. Lacombe, and §S. G. Starrfield. 250, 349, 113-B2 (1981) 

Fast Photometry Observations of the Variable White Dwarf 
GD 385. G. Vauclair and S. Bonazzola. 246, 947, 61-C9 
(1981) 

HR 4511: A Probable Cepheid with a Supergiant-like Hot Com- 
panion. Sidney B. Parsons. 245, 201, 35-B1 (1981) 

Discovery of Phase-Locked Variable Polarization in an RS 
Canum Venaticorum-like Star, HR 5110. Mark S. Barbour 
and James C. Kemp. 246, 203, 51-B7 (1981) 

The Unusual Cepheid HR 7308 with a Variable Amplitude. 
Michel Breger. 249, 666, 105-F9 (1981) 

Circumstellar Shells of Luminous Supergiants. I. Carbon Mon- 
oxide in Rho Cassiopeiae and HR 8752. D. L. Lambert, K. 
H. Hinkle, and D. N. B. Hall. 248, 638, 88-E8 (1981) 

HZ 9: A White-Dwarf-Red-Dwarf Spectroscopic Binary in the 
Hyades. Howard H. Lanning and Peter Pesch. 244, 280, 20- 
A4 (1981) 

Far-Ultraviolet Observations of the Variable Radio Star 
LSI +61°303. L. Maraschi, E. G. Tanzi, and A. Treves. 248, 
1010, 93-D7 (1981) 

4-8 Micron Spectrophotometry of OH 0739-14. B. T. Soifer, 
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Stars: Individual—Continued 
S. P. Willner, R. W. Capps, and R. J. Rudy. 250, 621, 117- 
B13 (1981) 

Observations of M100 with the Einstein Observatory Shortly 
after the Explosion of its Fourth Supernova, SN 1979c. G. 
G. C. Palumbo, T. Maccacaro, N. Panagia, G. Vettolani, 
and G. Zamorani. 247, 484, 70-B4 (1981) 

A Trinary Model for SS 433. Bruce M. Barker, Gene G. Byrd, 
and R. F. O’Connell. 243, 263, 4-A8 (1981) 

VLBI Observations of SS 433 at 3.6 and 13 Centimeters. R. 
C. Walker, A. C. S. Readhead, G. A. Seielstad, R. A. Pres- 
ton, A. E. Niell, G. M. Resch, P. C. Crane, D. B. Shaffer, 
B. J. Geldzahler, S. G. Neff, I. I. Shapiro, D. L. Jauncey, 
and G. D. Nicolson. 243, 589, 8-E10 (1981) 

A Method for Determining the Beam Geometry of SS 433 Using 
High-Resolution Radio Observations. Bruce M. Barker and 
Gene G. Byrd. 245, L67, 43-C4 (1981) 

An Analysis of the Proper Motions of SS 433 Radio Jets. R. 
M. Hjellming and K. L. Johnston. 246, L141, 63-A10 (1981) 

The SS 433 Binary System. D. Crampton and J. B. Hutchings. 
251, 604, 128-B7 (1982) 

The Amazing X-Ray Light Curve of 2A 0311-227. Joseph 
Patterson, Glen Williams, and W. A. Hiltner. 245, 618, 41- 
All (1981) 

Spectroscopy of the Magnetic Cataclysmic Variable 2A 
0311 —227. D. Crampton, J.B. Hutchings, and A. P. Cowley. 
243, 567, 8-D2 (1981) 

Spectroscopy of 2A 0526 — 328: A Triple Periodic Cataclysmic 
Variable. J. B. Hutchings, D. Crampton, A. P. Cowley, J. 
R. Thorstensen, and P. A. Charles. 249, 680, 105-G9 (1981) 

[2A 1052=606] Discovery of a Large Amplitude Photometric 
Wave in the RS CVn Binary BD +61°1211 (= DM UMa) 
and Constraints of Starspot Models for the Observed Vari- 
ation. Randy A. Kimble, Steven M. Kahn, and Stuart Bow- 
yer. 251, 585, 128-A1 (1982) 

The Optical Counterpart of 4U 0115+63. J. B. Hutchings and 
David Crampton. 247, 222, 66-D4 (1981) 

A Search for Apsidal Motion in 4U 0115+63. R. Kelley, S. 
Rappaport, M. J. Brodheim, L. Cominsky, and R. Stothers. 
251, 630, 128-D5 (1982) 

4U 1626-67: A Prograde Spinning X-Ray Pulsar in a 2500 s 
Binary System. J. Middleditch, K. O. Mason, J. E. Nelson, 
and N. E. White. 244, 1001, 30-A7 (1981) 

A 5.57 Hour Modulation of the X—Ray Flux from 4U 
1822-37. N. E. White, R. H. Becker, E. A. Boldt, S. S. 
Holt, P. J. Serlemitsos, and J. H. Swank. 247, 994, 77-Al 
(1981) 

A UBV Photometric Study of the 5.2 Hour X-Ray Binary 4U 
2129+ 47. Jeffrey E. McClintock, Ronald A. Remillard, and 
Bruce Margon. 243, 900, 13-E9 (1981) 

Stars: Interiors 

Improved Secular Stability Limits for Differentially Rotating 
Polytropes and Degenerate Dwarfs. Richard H. Durisen and 
James N. Imamura. 243, 612, 8-G7 (1981) 

A Theoretical Explanation of the Absolute Magnitude—Decline 
Time (MB-t;) Relationship for Classical Nova. Michael M. 
Shara. 243, 926, 13-G10 (1981) 

On Intermediate-Mass Single Stars and Accreting White 
Dwarfs as Sources of Neutron-Rich Isotopes. Icko Iben, Jr. 
243, 987, 14-E2 (1981) 

Linear and Nonlinear Studies of BL Herculis Variables. David 
S. King, Arthur N. Cox, and Stephen W. Hodson. 244, 242, 
19-E7 (1981) 

Rotational and Tidal Perturbations of Nonradial Oscillations 
in a Polytropic Star. Hideyuki Saio. 244, 299, 20-B10 (1981) 

A Variable Mixing Length Ratio for Convection Theory. Kwing 
L. Chan, Charles L. Wolff, and Sofia Sabatino. 244, 582, 24- 
C9 (1981) 

Partially Degenerate Semirelativistic Isothermal Spheres of 


Arbitrary Temperature. Terry W. Edwards and Michael P. 
Merilan. 244, 600, 24-D13 (1981) 

Slowly Rotating Partially Degenerate Semirelativistic Isoth- 
ermal Spheroids of Arbitrary Temperature. Terry W. Ed- 
wards and Michael P. Merilan. 244, 619, 24-F4 (1981) 

The Abundances of Carbon, Nitrogen, and Oxygen in the At- 
mospheres of Cephied Variables: Evidence for Helium En- 
richment. R. Earle Luck and David L. Lambert. 245, 1018, 
46-C9 (1981) 

Technetium and Mixing in Simulated Populations of Double- 
Shell Phase Stars. John M. Scalo and Glenn E. Miller. 246, 
251, 51-F2 (1981) 

The Carbon Stars Mystery: Why do the Low Mass Ones Be- 
come Such, and Where Have All the High Mass Ones Gone? 
Icko Iben, Jr. 246, 278, 52-A1 (1981) 

Rayleigh-Taylor Overturn in Supernova Core Collapse. Larry 
Smarr, James R. Wilson, Robert T. Barton, and Richard L. 
Bowers. 246, 515, 55-F1 (1981) 

Thermal Forces in the Fluid Interiors of Neutron Stars. Jan 
Easson. 246, 526, 55-F12 (1981) 

Leptonic Overturn and Shocks in Collapsing Stellar Cores. 
James M. Lattimer and T. J. Mazurek. 246, 955, 61-D3 (1981) 

The Effect of Diffusion on Asymptotic Branch Evolution. D. 
Prialnik, G. Shaviv, and A. Kovetz. 247, 225, 66-D7 (1981) 

Can Radiative Core Stars Hide in the H-R Diagram? E. N. 
Hubbard and D. S. P. Dearborn. 247, 236, 66-E4 (1981) 

Helium Shell Flashing in Low-Mass Stars and Period Changes 
in Mira Variables. P. R. Wood and D. M. Zarro. 247, 247, 
66-F1 (1981) 

Nuclear-Shell Flashes on Accreting Neutron Stars. Ronald E. 
Taam. 247, 257, 66-F11 (1981) 

An Iterative Theory of Modal Selection. Norman R. Simon. 
247, 594, 71-D1 (1981) 

The Violent Phase of the Core Helium Flash. Peter W. Cole 
and Robert G. Deupree. 247, 607, 71-E1 (1981) 

RR Lyrae Stars: A Theoretical Study of Bailey Types a and 
b. Richard Stothers. 247, 941, 76-D1 (1981) 

Convective Overshooting in the Evolution of Very Massive 
Stars. Richard Stothers and Chao-wen Chin. 247, 1063, 77- 
F5 (1981) 

The Cyanogen Distribution of M4 and the Possible Connection 
Between Horizontal Branch Morphology and Chemical In- 
homogeneity. John Norris. 248, 177, 82-A8 (1981) 

Carbon, Nitrogen, and Oxygen Abundances in G and K Giants. 
David L. Lambert and Lynne M. Ries. 248, 228, 82-E3 (1981) 

The Thick Helium-Burning Shell Phase and the Second Blue 
Loop. Stephen Allan Becker. 248, 298, 83-C11 (1981) 

On the Entropy of Mixing, with Particular Reference to its 
Effect on Dredge-Up During Helium Shell Flashes. P. R. 
Wood. 248, 311, 83-D10 (1981) 

Nucleosynthesis of Neutron-Rich Heavy Nuclei during Ex- 
plosive Helium Burning in Massive Stars. J. B. Blake, S. E. 
Woosley, T. A. Weaver, and D. N. Schramm. 248, 315, 83- 
E1 (1981) 

Enhancement of Passive Diffusion and Suppression of Heat 
Flux in a Fluid with Time-Varying Shear. William H. Press 
and George B. Rybicki. 248, 751, 89-F13 (1981) 

Scale Covariant Gravitation. VI. Stellar Structure and Evo- 
lution. V. M. Canuto and S.-H. Hsieh. 248, 801, 90-C7 (1981) 

Stellar Convection Theory. III. Dynamical Coupling of the 
Two Convection Zones in A-Type Stars by Penetrative Mo- 
tions. Jean Latour, Juri Toomre, and Jean-Paul Zahn. 248, 
1081, 94-B10 (1981) 

A Criterion for the Onset of Instability at a Turning Point. 
Rafael Sorkin, 249, 254, 99-E14 (1981) 

Stellar Core Collapse. I. Infall Epoch. Kenneth A. Van Riper 
and James M. Lattimer. 249, 270, 99-G2 (1981) 

On the Evolution of the Homogeneous Ellipsoidal Figures. II. 
Gravitational Collapse and Gravitational Radiation. Steven 
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Detweiler and Lee Lindblom. 250, 739, 118-D1 (1981) 

Cooling of Young Neutron Stars and the Einstein X-Ray Ob- 
servations. Ken’ichi Nomoto and Sachiko Tsuruta. 250, 
L19, 114-C8 (1981) 

The Deleptonization and Heating of Proton—Neutron Stars. 
Adam Burrows, T. J. Mazurek, and James M. Lattimer. 251, 
325, 123-D13 (1982) 

Low-Mass Evolution: Zero-Age Main Sequence to Asymptotic 
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servations. Ken’ichi Nomoto and Sachiko Tsuruta. 250, 
L19, 114-C8 (1981) 

X-Ray Burst Sources Near the Galactic Center and Their Burst 
Peak Luminosities. H. Inoue, K. Koyama, K. Makishima, 
M. Matsouka, T. Murakami, M. Oda, Y. Ogawara, T. 
Ohashi, N. Shibazaki, Y. Tanaka, I. Kondo, S. Hayakawa, 
H. Kunieda, F. Makino, K. Masai, F. Nagase, Y. Tawara, 
S. Miyamoto, H. Tsunemi, and K. Yamasita. 250, L71, 119- 
F8 (1981) 

Neutrino and Photon Emission from a Dense, High Temper- 
ature Atmosphere. Edwin E. Salpeter and Stuart L. Shapiro. 
251, 311, 123-C13 (1982) 

The Deleptonization and Heating of Proton—Neutron Stars. 
Adam Burrows, T. J. Mazurek, and James M. Lattimer. 251, 
325, 123-D13 (1982) 

Pulsar Disk Systems. F. Curtis Michel and A. J. Dessler. 251, 
654, 128-F1 (1982) 

Stars: Novae 

On the Constancy of the Absolute Magnitude MB (15) of a 
Classical Nova 15 Days after Maximum Light. Michael M. 
Shara. 243, 268, 4-A13 (1981) 

A Theoretical Explanation of the Absolute Magnitude—Decline 
Time (MB-t,) Relationship for Classical Nova. Michael M. 
Shara. 243, 926, 13-G10 (1981) 

An X-Ray Model for the Nebula of Nova DQ Herculis 1934. 
G. J. Ferland and J. W. Truran. 244, 1022, 30-C1 (1981) 
An X-Ray Survey of Nine Historical Novae. R. H. Becker and 

F. E. Marshall. 244, L93, 26-D11 (1981) 

7Li Gamma-Ray Lines from Novae. Donald D. Clayton. 244, 
L97, 26-E1 (1981) 

X-Ray Observations of Selected Cataclysmic Variable Stars 
Using the Einstein Observatory. F. A. Cérdova, K. O. Ma- 
son, and J. E. Nelson. 245, 609, 41-Al (1981) 

Discovery of X-Ray Bursts from Aquila X-1. K. Koyama, H. 
Inoue, K. Makishima, M. Matsuoka, T. Murakami, M. Oda, 
Y. Ogawara, T. Ohashi, N. Shibazaki, Y. Tanaka, F. J. Mar- 
shall, I. Kondo, H. Hayakawa, H. Kunieda, F. Makino, K. 
Masai, F. Nagase, Y. Tawara, S. Miyamoto, H. Tsunemi, 
and K. Yamashita. 247, L27, 68-F1 (1981) 

A Photometric Study of the Old Nova V603 Aquilae. Mark H. 
Slovak. 248, 1059, 94-A2 (1981) 

Ultraviolet Spectroscopy of the Recurrent Nova U Scorpii 
during Outburst. R. E. Williams, W. M. Sparks, J. S. Gal- 
lagher, E. P. Ney, S. G. Starrfield, and J. W. Truran. 251, 
221, 122-D5 (1982) 

Radiatively Accelerated Nova Envelopes. G. J. Ferland and 


J. W. Younger. 251, L17, 125-B2 (1982) 

Explosive Hydrogen Burning. R. K. Wallace and S. E. Woos- 

ley. 45, 389, 6-D2 (1981) (Abstr. in 243, 678, 9-E7) 
Stars: Of-Type 

X-Ray Emission from Of Stars and OB Supergiants. J. P. Cas- 
sinelli, W. L. Waldron, W. T. Sanders, F. R. Harnden, Jr., 
R. Rosner, and G. § Vaiana. 250, 677, 117-F4 (1981) 

On the Nebulosities Associated with the Extreme Of Star H 
148937. F. C. Bruhweiler, T. R. Gull, K. G. Henize, and R. 
D. Cannon. 251, 126, 121-C13 (1982) 

Stars: Peculiar A 

Radiative Forces and the Abundance of Calcium and Strontium 
in Ap-Bp Stars. J. Borsenberger, G. Michaud, and F. Prad- 
erie. 243, 533, 8-A10 (1981) 

The Rotational Velocities of Magnetic Ap Stars. Sidney C. 
Wolff. 244, 221, 19-C12 (1981) 

The Effects of Magnetic Fields in the Atmospheres of Early 
B Stars: Theory. Deane M. Peterson and John C. Theys. 
244, 947, 29-D8 (1981) 

Radiative Forces and Abundance Anomalies of Manganese in 
Peculiar Stars. Georges Alecian and Georges Michaud. 245, 
226, 35-D3 (1981) 

Interrelationships among Abundances and Other CP Star Prop- 
erties: An Application of Multivariate Statistical Methods. 
C. R. Cowley. 246, 238, 51-E1 (1981) 

Can Radiative Core Stars Hide in the H-R Diagram? E. N. 
Hubbard and D. S. P. Dearborn. 247, 236, 66-E4 (1981) 

A Spectroscopic Study of the Light Variable Peculiar Star HD 
188136. Gary Wegner. 247, 969, 76-F3 (1981) 

The Resonance Line of B 11 in JUE Spectra of Chemically 
Peculiar Stars. David S. Leckrone. 250, 687, 117-G1 (1981) 

Stars: Population II 

The Far-Ultraviolet Energy Distribution of Two Globular Clus- 
ter Blue Horizontal-Branch Stars in M13. Klaas S. de Boer 
and Arthur D. Code. 243, L33, 5-C5 (1981) 

Extremely Metal-Deficient Red Giants. I]. Chemical Abun- 
dances in 21 Halo Giants. R. Earle Luck and Howard E. 
Bond. 244, 919, 29-B6 (1981) 

Where is Population III? Howard E. Bond. 248, 606, 88-C3 
(1981) 

Two Contrasting Abell Planetary Nebulae. James B. Kaler and 
William I. Hartkopf. 249, 602, 105-A11 (1981) 

Field Population II Blue Stragglers. Bruce W. Carney and Ruth 
C. Peterson. 251, 190, 122-B2 (1982) 

Observations of Late-Type Dwarfs of the Young and Old Disk 
Populations Using DDO Photometry. A. R. Upgren, D. W. 
Dawson, and P. K. Lu. 251, 557, 127-E12 (1982) 

Stars: Pre—-Main-Sequence 

High Dispersion Spectra of Herbig-Haro Objects: Evidence 
for Shock Wave Dynamics. Richard D. Schwartz. 243, 197, 
3-C2 (1981) 

The Blue Continua of Herbig-Haro Objects. E. W. Brugel, K. 
H. Bohm, and E. Mannery. 243, 874, 13-C5 (1981) 

Observations of X-Ray Emission from T Tauri Stars. Eric D. 
Feigelson and William M. DeCampli. 243, L89, 10-C4 (1981) 

Carbon Monoxide Observations of R Monocerotis, NGC 2261, 
and Herbig-Haro 39: The Interstellar Nozzle. J. Canté, L. 
F. Rodriguez, J. F. Barral, and P. Carral. 244, 102, 18-B4 
(1981) 

T Tauri Winds. William M. DeCampli. 244, 124, 18-C12 (1981) 

Observations and Analysis of the Helium 1 Recombination 
Lines \5876 and 410830 in Eight T Tauri Stars. Roger K. 
Ulrich and Bradley C. Wood. 244, 147, 18-E7 (1981) 

Flare Activity on T Tauri Stars. Simon P. Worden, Timothy J. 
Schneeberger, Jeffrey R. Kuhn, and John L. Africano. 244, 
520, 23-F2 (1981) 

The Formation of a T Tauri Star: Observations of the Infrared 
Source in L1551. Charles Beichman and Stella Harris. 245, 
589, 40-F9 (1981) 
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Continuing Changes in the Peculiar Nebulous Object PV Ce- 
phei. Martin Cohen, Leonard V. Kuhi, E. A. Harlan, and 
Hyron Spinrad. 245, 920, 45-CS (1981) 

Rotational Velocities of Pre-Main-Sequence Stars. Stuart N. 
Vogel and Leonard V. Kuhi. 245, 960, 45-F4 (1981) 

The Ultraviolet Spectrum of Herbig-Haro Object 1. K. H. 
Bohm, E. Bé6hm-Vitense, and E. W. Brugel. 245, L113, 48- 
EI (1981) 

An X-Ray Active Region in Orion: X-Rays from a Herbig-Haro 
Object? Steven H. Pravdo and Francis E. Marshall. 248, 
591, 88-A14 (1981) 

Discovery of Three X-Ray Luminous Pre—-Main-Sequence 
Stars. Eric D. Feigelson and Gerard A. Kriss. 248, L35, 84- 
G7 (1981) 

Far-Infrared Observations of Star-forming Regions. Anneila 
I. Sargent, R. J. van Duinen, C. V. M. Fridlund, H. L. 
Nordh, and J. W. G. Aalders. 249, 607, 105-B2 (1981) 

The Smothered Coronae of T Tauri Stars. Frederick M. Walter 
and Lecnard V. Kuhi. 250, 254, 112-A11 (1981) 

High Velocity Molecular Gas near Herbig-Haro Objects in HH 
7-11. Ronald L. Snell and Suzan Edwards. 251, 103, 121-B3 
(1982) 

IUE Observations of Pre—-Main-Sequence Stars. I. Mg 1 and 
Ca 11 Resonance Line Fluxes for T Tauri Stars. Mark S. 
Giampapa, Nuria Calvet, Catherine L. Imhoff, and Leonard 
V. Kuhi. 251, 113, 121-B14 (1982) 

On the Nebulosities Associated with the Extreme Of Star H 
148937. F. C. Bruhweiler, T. R. Gull, K. G. Henize, and R. 
D. Cannon. 251, 126, 121-C13 (1982) 

Emission Line Spectra of Herbig-Haro Objects. E. W. Brugel, 
K. H. Bohm, and E. Mannery. 47, 117, 20-E1 (1981) (Abstr. 
in 248, 1218, 95-E10) 

Stars: Proper-Motion 

Radial Velocities of Binary and Proper-Motion Stars. W. D. 

Heintz. 46, 247, 17-B1 (1981) (Abstr. in 246, 1046, 62-D2) 
Stars: Pulsation 

Observations of Fast Oscillations in SS Cygni. R. H. Hilde- 
brand, E. J. Spillar, and R. F. Stiening. 243, 223, 3-E3 (1981) 

Stability Analysis of Slow Spherical Motion for a Gravitating 
Fluid. Mario Livio, J. Robert Buchler, and W. Dean Pesnell. 
243, 617, 9-Al (1981) 

Type II Cepheids: A Comparison of Theory with Observations. 
T. Richard Carson, Richard Stothers, and Sastri K. Vemury. 
244, 230, 19-D7 (1981) 

Linear and Nonlinear Studies of BL Herculis Variables. David 
S. King, Arthur N. Cox, and Stephen W. Hodson. 244, 242, 
19-E7 (1981) 

Rotational and Tidal Perturbations of Nonradial Oscillations 
in a Polytropic Star. Hideyuki Saio. 244, 299, 20-B10 (1981) 

High Time-Resolution Spectroscopy of the Beta Cephei Var- 
iable BW Vulpeculae Using a CCD. Arthur Young, Ingemar 
Furenlid, and Michael S. Snowden. 245, 998, 46-B2 (1981) 

Observations of SMC X-1 with the Monitor Proportional 
Counter on the Einstein (HEAO 2) X-Ray Observatory: The 
Pulse Period and Its History. W. Darbro, P. Ghosh, R. F. 
Elsner, M. C. Weisskopf, P. G. Sutherland, and J. E. Grind- 
lay. 246, 231, 51-D7 (1981) 

The Phantom Lines in Iota Herculis. Myron A. Smith. 246, 
905, 60-G9 (1981) 

On the Mass of the Cepheid X Cygni. Cecil G. Davis, Thomas 
J. Moffett, and Thomas G. Barnes III. 246, 914, 61-A4 (1981) 

Fast Photometry Observations of the Variable White Dwarf 
GD 385. G. Vauclair and S. Bonazzola. 246, 947, 61-C9 
(1981) 

The Solar Gravitational Figure — J, and J,. R. K. Ulrich and 
G. W. Hawkins. 246, 985, 61-F6 (1981) 

Nonradial Pulsation Detected through Polarization Variation 
in BW Vulpeculae. Andrew P. Odell. 246, L77, 56-E11 (1981) 

Helium Shell Flashing in Low-Mass Stars and Period Changes 


in Mira Variables. P. R. Wood and D. M. Zarro. 247, 247, 
66-F1 (1981) 

An Iterative Theory of Modal Selection. Norman R. Simon. 
247, 594, 71-D1 (1981) 

RR Lyrae Stars: A Theoretical Study of Bailey Types a and 
b. Richard Stothers. 247, 941, 76-D1 (1981) 

The Oosterhoff Period Groups and the Age of Globulae Clus- 
ters. II. Properties of RR Lyrae Stars in Six Clusters: the 
P-L-A Relation. Allan Sandage. 248, 161, 81-G5 (1981) 

Nonradial Pulsations in the Zero-Age Main-Sequence Star 
Upsilon Orionis (09.5V). Myron A. Smith. 248, 214, 82-D3 
(1981) 

The Color of the Fast Oscillations of AH Herculis. R. H. Hil- 
debrand, E. J. Spillar, and R. F. Stiening. 248, 268, 83-A8 
(1981) 

The Structural Properties of Cepheid Light Curves. Norman 
Simon R. and Albert S. Lee. 248, 291, 83-C4 (1981) 

1 = 0, 1, 2, and 3 Pulsation Constants for Evolutionary Models 
of 8 Scuti Stars. W. S. Fitch. 249, 218, 99-C3 (1981) 

Normal Modes of Oscillation for Rotating Stars. I. The Effect 
of Rigid Rotation on Four Low-Order Pulsations. Maurice 
J. Clement. 249, 746, 106-E12 (1981) 

The Solar Gravitational Figures—J, and J,: Erratum. R. K. 
Ulrich and G. W. Hawkins. 249, 831, 107-E11 (1981) (Orig. 
paper in 246, 985, 61-F6) 

The Visual Surface Brightness Relation and the Absolute Mag- 
nitudes of RR Lyrae Stars. I. Theory. A. Manduca and R. 
A. Bell. 250, 306, 112-E10 (1981) 

The Visual Surface Brightness Relation and the Absolute Mag- 
nitudes of RR Lyrae Stars. II. RR Lyrae and X Arietis. A. 
Manduca, R. A. Bell, Thomas G. Barnes III, Thomas J. 
Moffett, and David S. Evans. 250, 312, 112-F3 (1981) 

Pulsations, Grain Condensation, and Mass Loss in Long-?e- 
riod Variable Stars. T. W. Jones, E. P. Ney, and W. A. Stein. 
250, 324, 112-G5 (1981) 

The High Energy X-Ray Spectrum of 4U 0900-40 Observed 
from OSO 8. J. F. Dolan, D. C. Ellison, C. J. Crannell, B. 
R. Dennis, K. J. Frost, and L. E. Orwig. 250, 355, 113-B8 
(1981) 

Multimode Stellar Pulsations: A New Approach. Oded Regev 
and J. Robert Buchler. 250, 769, 118-F3 (1981) 

The Search for Double-Mode Pulsator Models. J. Robert Buch- 
ler and Oded Regev. 250, 776, 118-F10 (1981) 

Rapid Oscillations in Cataclysmic Variables. VI. Periodicities 
in Erupting Dwarf Novae. Joseph Patterson. 45, 517, 9-B2 
(1981) (Abstr. in 244, 358, 20-G1) 

A Simultaneous Photometric and Radial Velocity Study of 
Short-Period Southern Cepheids. I. The Radial Velocities. 
Wolfgang Gieren. 46, 287, 18-C1 (1981) (Abstr. in 247, 741, 
73-A10) 


Stars: Radio Radiation 


VLBI Observations of SS 433 at 3.6 and 13 Centimeters. R. 
C. Walker, A. C. S. Readhead, G. A. Seielstad, R. A. Pres- 
ton, A. E. Niell, G. M. Resch, P. C. Crane, D. B. Shaffer, 
B. J. Geldzahler, S. G. Neff, I. I. Shapiro, D. L. Jauncey, 
and G. D. Nicolson. 243, 589, 8-E10 (1981) 

VLA Observations of AG Pegasi, R Aquarii, and R Leonis at 
6 Centimeters. Frank D. Ghigo and Nathaniel L. Cohen. 
245, 988, 46-A6 (1981) 

Possible Radio Flaring Activity on a Late-Type Giant Star, 
Alpha Ceti. D. C. Boice, J. R. Kuhn, R. D. Robinson, and 
S. P. Worden, 245, L71, 43-C7 (1981) 

An Analysis of the Proper Motions of SS 433 Radio Jets. R. 
M. Hjellming and K. L. Johnston. 246, L141, 63-A10 (1981) 

Far-Ultraviolet Observations of the Variable Radio Star 
LSI + 61°303. L. Maraschi, E. G. Tanzi, and A. Treves. 248, 
1010, 93-D7 (1981) 

Periodic Changes in the Compact Radio Structure of SS 433. 
A. E. Niell, T. G. Lockhart, and R. A. Preston. 250, 248, 
112-AS (1981) 
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Stars: Radio Radiation—Continued 

First Detection of Nonflare Microwave Emission from the 
Coronae of Single Late-Type Dwarf Stars. Dale E. Gary and 
Jeffrey L. Linsky. 250, 284, 112-D1 (1981) 

Mass Loss from Very Luminous OB Stars and the Cygnus 
Superbubble. David C. Abbott, John H. Bieging, and Ed 
Churchwell. 250, 645, 117-C13 (1981) 

Stars: Rotation 

Improved Secular Stability Limits for Differentially Rotating 
Polytropes and Degenerate Dwarfs. Richard H. Durisen and 
James N. Imamura. 243, 612, 8-G7 (1981) 

The Rotational Velocities of Magnetic Ap Stars. Sidney C. 
Wolff. 244, 221, 19-C12 (1981) 

Rotational and Tidal Perturbations of Nonradial Oscillations 
in a Polytropic Star. Hideyuki Saio. 244, 299, 20-B10 (1981) 

On the Coronae of Rapidly Rotating Stars. I. The Relation 
Between Rotation and Coronal Activity in RS CVn Systems. 
Frederick M. Walter and Stuart Bowyer. 245, 671, 41-E9 
(1981) 

On the Coronae of Rapidly Rotating Stars. II. A Period-Ac- 
tivity Relation in G Stars. Frederick M. Walter. 245, 677, 41- 
Fl (1981) 

Rotational Velocities of Pre-Main-Sequence Stars. Stuart N. 
Vogel and Leonard V. Kuhi. 245, 960, 45-F4 (1981) 

An Analysis of the Spectral Line Broadening of Arcturus. 
David F. Gray. 245, 992, 46-A10 (1981) 

Tides in Differentially Rotating Convective Envelopes. I. The 
Inviscid Tidal Velocity. Ernst T. Scharlemann. 246, 292, 52- 
B1 (1981) 

The FK Comae Stars. Bernard W. Bopp and Robert E. Stencel. 
247, L131, 79-C13 (1981) 

The Cyanogen Distribution of M4 and the Possible Connection 
Between Horizontal Branch Morphology and Chemical In- 
homogeneity. John Norris. 248, 177, 82-A8 (1981) 

Fourier Analysis of Differential Rotation in Late-Type Stars. 
David H. Bruning. 248, 274, 83-B1 (1981) 

Relations among Stellar X-Ray Emission Observed from Ein- 
stein, Stellar Rotation, and Bolometric Luminosity. R. Pal- 
lavicini, L. Golub, R. Rosner, G. S. Vaiana, T. Ayres, and 
J. L. Linsky. 248, 279, 83-B6 (1981) 

On the Construction of Models of Rotating Stars and Stellar 
Systems. Peter O. Vandervoort and Daniel E. Welty. 248, 
504, 87-B6 (1981) 

Rotation of Dwarf Star Chromospheres in the Ultraviolet. 
Kenneth L. Hallam and Charles L. Woiff. 248, L73, 91-E7 
(1981) 

Discovery and Observation of BY Draconis Variables. Bernard 
W. Bopp, Paul V. Noah, A. Klimke, and John Africano. 249, 
210, 99-B7 (1981) 

Broad-Band Linear Polarization and Magnetic Intensification 
in Rotating Magnetic Stars. Maurizio Landi Degl’ Innocenti, 
Giovanni Calamai, Edidio Landi Degl’Innocenti, and Pa- 
trizio Patriarchi. 249, 228, 99-C13 (1981) 

Normal Modes of Oscillation for Rotating Stars. I. The Effect 
of Rigid Rotation on Four Low-Order Pulsations. Maurice 
J. Clement. 249, 746, 106-E12 (1981) 

Stellar Rotation in Lower Main-Sequence Stars Measured from 
Time Variations in H and K Emission-Line Fluxes. I. Initial 
Results. Arthur H. Vaughan, Sallie L. Baliunas, Frans Mid- 
delkoop, Lee W. Hartmann, Dimitri Mihalas, Robert W. 
Noyes, and George W. Preston. 250, 276, 112-C6 (1981) 

The Cool Half of the H-R Diagram in Soft X-Rays. T. R. Ayres, 
J. L. Linsky, G. S Vaiana, L. Golub, and R. Rosner. 250, 
293, 112-D11 (1981) 

The Magnetic Field of Zeta Puppis. Paul L. Barker, J. D. 
Landstreet, J. M. Marlborough, Ian Thompson, and J. 
Maza. 250, 300, 112-E4 (1981) 

A Method for Unambiguous Determination of Starspot Tem- 


peratures and Areas: Applicaton to Pegasi, BY Draconis, 
and HD 209813. Steven S. Vogt. 250, 327, 112-G8 (1981) 

Zeta Puppis: An O-Type Oblique Rotator? Anthony F. J. Mof- 
fat and Georges Michaud. 251, 133, 121-D13 (1982) 

A Fourier Analysis of the Spectral Lines of Procyon. David 
F. Gray. 251, 152, 121-F6 (1982) 

Rotation and Turbulence in G Giant Stars. David F. Gray. 251, 
155, 121-F9 (1982) 

Absolute Dimensions and Masses of Eclipsing Binaries. II. YZ 
Cassiopeiae. Claud H. Lacy. 251, 591, 128-A7 (1982) 

Regular Variations in the Ha Profile of FK Comae. Lawrence 
W. Ramsey, Harold L. Nations, and Samuel C. Barden. 251, 
L101, 131-D1 (1982) 

Stars: RR Lyrae 

Evidence from a Period-Luminosity-Amplitude Relation for 
RR Lyrae Stars. Allan Sandage. 244, L23, 21-B10 (1981) 

A Theoretical Calibration of the AS System. A. Manduca. 245, 
258, 35-F7 (1981) 

RR Lyrae Stars: A Theoretical Study of Bailey Types a and 
b. Richard Stothers. 247, 941, 76-D1 (1981) 

The Oosterhoff Period Groups and the Age of Globulae Clus- 
ters. II. Properties of RR Lyrae Stars in Six Clusters: the 
P-L-A Relation. Allan Sandage. 248, 161, 81-GS (1981) 

The Visual Surface Brightness Relation and the Absolute Mag- 
nitudes of RR Lyrae Stars. I. Theory. A. Manduca and R. 
A. Bell. 250, 306, 112-E10 (1981) 

The Visual Surface Brightness Relation and the Absolute Mag- 
nitudes of RR Lyrae Stars. II. RR Lyrae and X Arietis. A. 
Manduca, R. A. Bell, Thomas G. Barnes III, Thomas J. 
Moffett, and David S. Evans. 250, 312, 112-F3 (1981) 

The Metal Abundances of RR Lyrae Stars in the Globular 
Clusters NGC 6712 and NGC 6723. Horace A. Smith. 250, 
719, 118-B9 (1981) 

The Oosterhoff Period Groups and the Age of Globular Clus- 
ters. I. Photometry of Cluster Variables in M15. Allan San- 
dage, Basil Katem, and Mary Sandage. 46, 41, 13-F1 (1981) 
(Abstr. in 245, 1170, 47-G10) 

Stars: RV Tauri 

AC Herculis: A Metal-poor, Carbon-enhanced RV Tauri Star. 

Scott Rogers Baird. 245, 208, 35-B9 (1981) 
Stars: Spectral Classification 

Some Aspects of the Spectroscopic Behavior of the Stars of 
Highest Luminosity in the Region of the Hertzsprung Gap. 
W. W. Morgan, Philip C. Keenan, Helmut A. Abt, and J. W. 
Tapscott. 243, 894, 13-D11 (1981) 

Visual Multiples. VII. MK Classifications. Helmut A. Abt. 45, 
437, 8-A2 (1981) (Abstr. in 244, 358, 20-G1) 

Stars: Spectrum Variables 

Some Aspects of the Spectroscopic Behavior of the Stars of 
Highest Luminosity in the Region of the Hertzsprung Gap. 
W. W. Morgan, Philip C. Keenan, Helmut A. Abt, and J. W. 
Tapscott. 243, 894, 13-D11 (1981) 

Systematic Variations in the Spectrum of 6! Orionis C. Nolan 
R. Walborn. 243, L37, 5-C9 (1981) 

The Phantom Lines in Iota Herculis. Myron A. Smith. 246, 
905, 60-G9 (1981) 

Stars: Stellar Dynamics 

Dynamical Modeling of Elliptical Galaxies. I. Analytical Pro- 
late Models. George Lake. 243, 111, 2-C6 (1981) 

Dynamical Modeling of Elliptical Galaxies. II. Numerical Pro- 
late Models. George Lake. 243, 121, 2-D2 (1981) 

Stability Theory for Inhomogeneous Collision-free Self-Grav- 
itating Stellar System. Wolfgang Seboldt. 243, 1013, 14-F14 
(1981) 

Collapses of Stellar Protogalaxies from Aspheric Initial Con- 
ditions. R. H. Miller and B. F. Smith. 244, 33, 17-C11 (1981) 

Generalized Landau Equation for a System with a Self-Con- 
sistent Mean Field: Derivation from an N-Particle Liouville 
Equation. Henry Kandrup. 244, 316, 20-C13 (1981) 
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Numerical Experiments on Galaxy Formation. I. Introduction 
and First Results. R. H. Miller and B. F. Smith. 244, 467, 
23-B1 (1981) 

Methods for Determinig the Masses of Spherical Systems. I. 
Test Particles around a Point Mass. John N. Bahcall and 
Scott Tremaine. 244, 805, 28-Al (1981) 

The Complexion of Forces in an Anisotropic Self-Gravitating 
System. Henry E. Kandrup. 244, 1039, 30-D4 (1981) 

The Stellar Response to Growing Oval Distortions in Disk 
Galaxies. K. O. Thielheim and H. Wolff. 245, 39, 33-D3 
(1981) 

Collisional Mergers and Fragmentation of Interstellar Clouds. 
Mark A. Hausman. 245, 72, 33-F8 (1981) 

Semistochastic Orbits in a Triaxial Potential. J. Goodman and 
M. Schwarzschild. 245, 1087, 47-A9 (1981) 

The Response of Gas in a Galactic Disk to Bar Forcing. M. 
P. Schwarz. 247, 77, 64-F14 (1981) 

Density-Wave Induced Star Formation: A Model for M81. 
Frank N. Bash and H. C. D. Visser. 247, 488, 70-B10 (1981) 

Odd-Parity Perturbations of Spherically Symmetric Star Clus- 
ters in General Relativity. Roberto Semenzato and James 
R. Ipser. 247, 671, 72-B9 (1981) 

Higher Order Fluid Equations for Multicomponent Nonequi- 
librium Stellar (Plasma) Atmospheres and Star Clusters. II. 
Effects of Nonzero Relative Flow Velocities and Skewing 
of Velocity Distribution Functions. $. Cuperman, I. Weiss, 
and M. Dryer. 251, 297, 123-B13 (1982) 

A Numerical Model for a Triaxial Stellar System in Dynamical 
Equilibrium. II. Some Dynamical Features of the Model: 
Erratum. David Merritt. 46, 115, 14-G3 (1981) (Orig. paper 
in 43, 435, 21-A2) 

Stars: Stellar Statistics 

Hot White Dwarfs as Soft X-Ray Sources. II. The Space Den- 
sity of Hot White Dwarfs Determined from Soft X-Ray Sur- 
veys. F. Wesemael. 243, 228, 3-E8 (1981) 
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On the Ionization Equilibrium in Late-type Supergiants. Law- 
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D8 (1981) 

The Radial Velocity of IRC + 10420. John D. Fix. 248, 542, 
87-E3 (1981) 
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Winds. T. B. H. Kuiper, B. Zuckerman, and E. N. Rodriguez 
Kuiper. 251, 88, 121-A1 (1982) 

Stellar Winds and Mass-Loss Rates from Be Stars. Theodore 
P. Snow, Jr. 251, 139, 121-ES (1982) 

Photospheric Flow and Stellar Winds. E. N. Parker. 251, 266, 
122-G9 (1982) 

Radiatively Accelerated Nova Envelopes. G. J. Ferland and 
J. W. Younger. 251, 1.17, 125-B2 (1982) 

Stars: Wolf-Rayet 

The Stellar Wind Bubble NGC 2359. I. CO, VLA, and Optical 
Observations. Matthew H. Schneps, Aubrey D. Haschick, 
Edward L. Wright, and Alan H. Barrett. 243, 184, 3-B1 
(1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. III. New Orbits for HD 186943 (WN4) and HD 211853 
(WN6). Philip Massey. 244, 157, 18-F3 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. IV. The Mass of CX Cephei (WN5+ 0). Philip Mas- 
sey and Peter S. Conti. 244, 169, 18-G2 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. V. HD 9974, A Single WN3? Philip Massey and Peter 
S. Conti. 244, 173, 18-G6 (1981) 

An Orbit for the WC7 Wolf-Rayet Binary HD 97152—Comparison 
with the Single-Line WC7 Star HD 156385. Anthony B. 
Davis, Anthony F. J. Moffat, and Virpi S. Niemela. 244, 
528, 23-F10 (1981) 

Concerning the Wolf-Rayet and Other Luminous Early-Type 


Stars. Anne B. Underhill. 244, 963, 29-E11 (1981) 

The Chemical Composition and Origin of the Wolf-Rayet Ring 
Nebula NGC 6888. Karen B. Kwitter. 245, 154, 34-E9 (1981) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. VI. Another Look at CV Serpentis (WC8). Philip 
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Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. VII. HD 156327 and HD 192641 and the Question of 
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Niemela. 246, 145, 50-E2 (1981) 

The Masses of Wolf-Rayet Stars. Philip Massey. 246, 153, 50- 
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D’Odorico and M. Rosa. 248, 1015, 93-D12 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. I. 
Introduction and Classification. You-Hua Chu. 249, 195, 99- 
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Wolf-Rayet Stars and Giant H 11 Regions in M33: Casual As- 
sociations or Meaningful Relationships? Peter S. Conti and 
Philip Massey. 249, 471, 103-F2 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. II. 
MI1-67: A Nebula Braked by the Interstellar Medium. You- 
Hua Chu and Richard R. Treffers. 249, 586, 104-G7 (1981) 

Infrared Studies of the Two Stellar Populations in 30 Doradus. 
P. J. McGregor and A. R. Hyland. 250, 116, 110-D14 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. III. 
H ii Region-Type Nebulae. You-Hua Chu and Richard R. 
Treffers. 250, 615, 117-Ail (1981) 
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Contact Binary Stars. Stefan W. Mochnacki. 245, 650, 41-D2 
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Stellar Statistics 

The Distribution of Stars to V= 16th Magnitude near the North 
Galactic Pole: Normalization, Clustering Properties, and 
Counts in Various Bands. John N. Bahcall and Raymond 
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Sun: Abundances 

The Isotopic Composition of Solar Flare Accelerated Mag- 
nesium. R. A. Mewaldt, J. D. Spalding, E. C. Stone, and 
R. E. Vogt. 243, L163, 16-D9 (1981) 

Fourier Transform Spectrometer Observations of Solar Carbon 
Monoxide. I. The Fundamental and First Overtone Bands 
in the Quiet Sun. Thomas R. Ayres and Larry Testerman. 
245, 1124, 47-D4 (1981) 

Ionization States of Heavy Elements Observed in the 1974 
May 14-15 Anomalous Solar Particle Event. L. §. Ma Sung, 
G. Gloeckler, C. Y. Fan, and D. Hovestad. 245, L45, 37-D5 
(1981) 

Detection of Stopped Solar Flare Helium in Lunar Rock 68815. 
A. Yaniv and K. Marti. 247, L143, 79-D11 (1981) 

Oscillator Strengths for Zr 1 and Zr 11 and a New Determination 
of the Solar Abundance of Zirconium. E. Biémont, N. Grev- 
esse, P. Hannaford, and R. M. Lowe. 248, 866, 91-A5 (1981) 

Isotopes of Nickel in the Sun. James W. Brault and Hartmut 
Holweger. 249, L43, 102-A5 (1981) 
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The Solar Maximum Mission. Eric G. Chipman. 244, L113, 
31-B2 (1981) 

Studies of the Corona with the Solar Maximum Mission Co- 
ronagraph/Polarimeter. L. L. House, W. J. Wagner, E. Hild- 
ner, C. Sawyer, and H. U. Schmidt. 244, L117, 31-B6 (1981) 

Variations of Solar Irradiance. Richard C. Willson and Hugh 
S. Hudson. 244, L185, 32-B7 (1981) 

VLA Observsations of Solar Active Regions. I. The Slowly 
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Robert F. Willson. 247, 325, 67-D9 (1981) 

VLA Observations of Solar Active Regions. II. Solar Bursts. 
Kenneth R. Lang, Robert F. Willson, and Marcello Felli. 
247, 338, 67-E9 (1981) 
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Solar Radius Variations over the Past 265 Years. Ronald L. 
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Thermal Bifurcation in the Solar Outer Atmosphere. Thomas 
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Monoxide. I. The Fundamental and First Overtone Bands 
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247, 692, 72-D2 (1981) 
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Internal Gravity Waves in the Solar Atmosphere. I. Adiabatic 
Waves in the Chromosphere. Barbara Weibel Mihalas and 
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An Improved Search for Large-Scale Convection Cells in the 
Solar Atmosphere. B. J. LaBonte, R. Howard, and P. A. 
Gilman. 250, 796, 119-A12 (1981) 

Structure of the Solar Chromosphere. III. Models of the EUV 
Brightness Components of the Quiet Sun. J. E. Vernazza, 
E. H. Avrett, and R. Loeser. 45, 635, 11-E1 (1981) (Abstr. 
in 245, 350, 36-F1) 

Sun: Atmospheric Motions 

The Detection of Mesogranulation on the Sun. Laurence J. 
November, Juri Toomre, Katharine B. Gebbie, and George 
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On the Upconversion of jon Sound to Langmuir Turbulence. 
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Solar Cycle Lorentz Force Waves and the Torsional Oscilla- 
tions of the Sun. Hirokazu Yoshimura. 247, 1102, 78-B3 
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Measurement of Systemic Outflow(?) from the Solar Transition 
Region Underlying a Coronal Hole. G. J. Rottman, F. Q. 
Orrall, and J. A. Klimchuk. 247, L135, 79-D3 (1981) 

Sunspot Dynamics: Gravitational Draining—A Cooling Mech- 
anism. Kenneth H. Schatten. 247, L139, 79-D7 (1981) 

An Improved Search for Large-Scale Convection Cells in the 
Solar Atmosphere. B. J. LaBonte, R. Howard, and P. A. 
Gilman, 250, 796, 119-A12 (1981) 

Steady Flows in the Solar Transition Region Observed with 
SMM. Katharine B. Gebbie, Frank Hill, Juri Toomre, Laur- 
ence J. November, George W. Simon, Joseph B. Gurman, 
Richard A. Shine, Bruce E. Woodgate, R. Grant Athay, Elmo 
C. Bruner, Jr., Roger A. Rehse, and Einar A. Tandberg- 
Hanssen. 251, L115, 131-E3 (1982) 

Sun: Chromosphere 

Solar Limb Brightening at 1.3 Millimeters. Keith Horne, G. 
J. Hurford, H. Zirin, and Th. de Graauw. 244, 340, 20-E11 
(1981) 

Heating of the Solar Chromosphere by Ionization Pumping. 
Charles A. Lindsey. 244, 659, 25-B2 (1981) 

Fourier Transform Spectrometer Observations of Solar Carbon 
Monoxide. I. The Fundamental and First Overtone Bands 
in the Quiet Sun. Thomas R. Ayres and Larry Testerman. 
245, 1124, 47-D4 (1981) 


Emissivities of Strong "ji: siolet Lines. J. C. Raymond and 
J. G. Doyle. 245, 114: .°-E9 (1981) 

Discrepancies betweer: i‘heoretical and Empirical Models of 
the Flaring Solar Chromosphere and Their Possible Reso- 
lution. A. Gordon Emslie, John C. Brown, and Marcos E. 
Machado. 246, 337, 52-E7 (1981) 

Chromosphere-Corona Transition Region Models with Mag- 
netic Field and Fluid Flow. R. Grant Athay. 249, 340, 100- 
ES (1981) 

Internal Gravity Waves in the Solar Atmosphere. I. Adiabatic 
Waves in the Chromosphere. Barbara Weibel Mihalas and 
Juri Toomre. 249, 349, 100-E14 (1981) 

Stellar Chromospheres and Coronae. R. Grant Athay. 250, 
709, 118-A13 (1981) 

Steady Flows in the Solar Transition Region Observed with 
SMM. Katharine B. Gebbie, Frank Hili, Juri Toomre, Laur- 
ence J. November, George W. Simon, Joseph B. Gurman, 
Richard A. Shine, Bruce E. Woodgate, R. Grant Athay, Elmo 
C. Bruner, Jr., Roger A. Rehse, and Einar A. Tandberg- 
Hanssen. 251, L115, 131-E3 (1982) 

Structure of the Solar Chromosphere. III. Models of the EUV 
Brightness Components of the Quiet Sun. J. E. Vernazza, 
E. H. Avrett, and R. Loeser. 45, 635, 11-E1 (1981) (Abstr. 
in 245, 350, 36-F1) 

Sun: Corona 

Closed Coronal Structures. II. Generaiized Hydrostatic Model. 
S. Serio, G. Peres, G. S. Vaiana, L. Golub, and R. Rosner. 
243, 288, 4-C5 (1981) 

Dynamics of Coronal Structures: Magnetic Field-related Heat- 
ing and Loop Energy Balance. A. A. Galeev, R. Rosner, S. 
Serio, and G. S. Vaiana. 243, 301, 4-D10 (1981) 

Magnetohydrodynamic Models of Coronal Transients in the 
Meridional Plane. IV. Effects of the Solar Wind. S. T. Wu, 
R. S. Steinolfson, M. Dryer, and E. Tandberg-Hanssen. 243, 
641, 9-Bi1 (1981) 

Analysis of Solar X-Ray Emission Line Profiles. A. J. Burek, 
D. M. Barrus, R. L. Blake, and E. E. Fenimore. 243, 660, 
9-D3 (1981) 

Bowen Fluorescence on the Sun. S. O. Kastner and W. E. 
Behring. 243, L109, 10-D11 (1981) 

Magnetohydrodynamics of Atmospheric Transients. III. Basic 
Results of Nonplane Two-Dimensional Analysis. ¥. Naka- 
gawa, S. T. Wu, and S. M. Han. 244, 331, 20-E1 (1981) 

The Dissipation of Inhomogeneous Magnetic Fields and the 
Problem of Coronae. I. Dislocation and Flattening of Flux 
Tubes. E. N. Parker. 244, 631, 24-G2 (1981) 

The Dissipation of Inhomogeneous Magnetic Fields and the 
Problem of Coronae. II. The Dynamics of Dislocated Flux. 
E. N. Parker. 244, 644, 25-A! (1981) 

Adiabatic and Nonadiabatic Processes in Thermal Models of 
Solar Hard X-Ray Bursts. A. Gordon Emslie. 244, 653, 25- 
Al0 (1981) 

Studies of the Corona with the Solar Maximum Mission Co- 
ronagraph/Polarimeter. L. L. House, W. J. Wagner, E. Hild- 
ner, C. Sawyer, and H. U. Schmidt. 244, L117, 31-B6 (1981) 

Radio and Visible Light Observations of Matter Ejected from 
the Sun. W. J. Wagner, E. Hildner, L. L. House, C. Sawyer, 
K. V. Sheridan, and G. A. Dulk. 244, L123, 31-C1 (1981) 

X-Ray Line Widths and Coronal Heating. L. W. Acton, J. L. 
Culhane, A. H. Gabriel, C. J. Wolfson, C. G. Rapley, K. J. 
H. Phillips, E. Antonucci, R. D. Bentley, R. W. Hayes, E. 
G. Joki, C. Jordan, M. A. Kayat, B. Kent, J. W. Leibacher, 
R. A. Nobles, A. N. Parmar, K. T. Strong, and N. J. Veck. 
244, L137, 31-D12 (1981) 

The C 1 Opacity and Physical Structure of Cool, Very Dense 
Plasma in the Solar Corona. P. Foukal. 245, 304, 36-B11 
(1981) 

Effect of Self-Induced Magnetic Force in a Coronal Loop Tran- 
sient. Tyan Yeh and Murray Dryer. 245, 704, 42-Al (1981) 
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Sun: Corona—Continued 

Ionization States of Heavy Elements Observed in the 1974 
May 14-15 Anomalous Solar Particle Event. L. S. Ma Sung, 
G. Gloeckler, C. Y. Fan, and D. Hovestad. 245, L45, 37-D5S 
(1981) 

Coronal Heating by Stochastic Magnetic Pumping. P. A. Stur- 
rock and Y. Uchida. 246, 331, 52-E1 (1981) 

Stability of Coronal Loops Heated by Direct Current Dissi- 
pation. Satoshi Hinata. 246, 532, 55-G4 (1981) 

Emission-Line Intensity of Helium-like Ions from the Solar 
Corona — Excitation Cross Section and Plasma State. Tak- 
ashi Fujimoto and Takako Kato. 246, 994, 61-G1 (1981) 

Coronal Activity Below 2 Ro: 1980 February 15-17. R. R. 
Fisher and A. I. Poland. 246, 1004, 61-G11 (1981) 

Singly Charged Energetic Helium Emitted in Solar Flares. D. 
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On the Coronal Transient-Eruptive Prominence of 1980 Au- 
gust 5. R. Fisher, C. J. Garcia, and P. Seagraves. 246, L161, 
63-C4 (1981) 

OSO 8 Observational Limits to the Acoustic Coronal Heating 
Mechanism. E. C. Bruner, Jr. 247, 317, 67-D1 (1981) 

The Energy Balance in Coronal Holes and Average Quiet-Sun 
Regions. J. C. Raymond and J. G. Doyle. 247, 686, 72-C10 
(1981) 

Closed Coronal Structures. III. Comparison of Static Models 
with X-Ray, EUV, and Radio Observations. R. Pallavicini, 
G. Peres, S. Serio, G. S. Vaiana, L. Golub, and R. Rosner. 
247, 692, 72-D2 (1981) 

Measurement of Systemic Outflow(?) from the Solar Transition 
Region Underlying a Coronal Hole. G. J. Rottman, F. Q. 
Orrall, and J. A. Klimchuk. 247, L135, 79-D3 (1981) 

Generation of Coronal Electric Currents Due to Convective 
Motions on the Photosphere. Takashi Sakurai and Randolph 
H. Levine. 248, 817, 90-D9 (1981) 

Dynamics of Coronal Structures: Magnetic Field Related Heat- 
ing and Loop Energy Balance: Erratum. A. A. Galeev, R. 
Rosner, S. Serio, and G. S. Vaiana. 248, 881, 91-B6 (1981) 
(Orig. paper in 243, 301, 4-D10) 

A New Interpretation of James’s Solar Radar Echoes Involving 
Lower-Hybrid Waves. Donat G. Wentzel. 248, 1132, 94-F7 
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Radio Wave Scattering Observations of the Solar Corona: 
First-Order Measurements of Expansion Velocity and Tur- 
bulence Spectrum Using Viking and Mariner 10 Spacecraft. 
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Transient Plasmas in the Solar Transition Zone. K. P. Dere, 
J.-D. F. Bartoe, G. E. Brueckner, M. D. Dykton, and M. E. 
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Chromosphere-Corona Transition Region Models with Mag- 
netic Field and Fluid Flow. R. Grant Athay. 249, 340, 100- 
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On the Importance of Reverse Current Ohmic Losses in Elec- 
tron-Heated Solar Flare Atmospheres. A. Gordon Emslie. 
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Stellar Chromospheres and Coronae. R. Grant Athay. 250, 
709, 118-A13 (1981) 

The Microwave Solar Radar Experiment. I. Observations. H. 
R. Fitze and A. O. Benz. 250, 782. 118-G2 (1981) 

Eruptive Solar Magnetic Fields. B. C. Low. 251, 352, 123-F12 
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Steady Flows in the Solar Transition Region Observed with 
SMM. Katharine B. Gebbie, Frank Hill, Juri Toomre, Laur- 
ence J. November, George W. Simon, Joseph B. Gurman, 
Richard A. Shine, Bruce E. Woodgate, R. Grant Athay, Elmo 
C. Bruner, Jr., Roger A. Rehse, and Einar A. Tandberg- 
Hanssen. 251, L115, 131-E3 (1982) 


Preacceleration in Collapsing Magnetic Neutral Sheets and 
Anomalous Abundances of Solar Flare Particles. D. J. Mul- 
lan and R. H. Levine. 47, 87, 20-A2 (1981) (Abstr. in 248, 
1217, 95-E9) 

Sun: Faculae 
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Detection of a Temperature Deficit in Magnetic Faculae at the 
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The Isotopic Composition of Solar Flare Accelerated Mag- 
nesium. R. A. Mewaldt, J. D. Spalding, E. C. Stone, and 
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Magnetohydrodynamics of Atmospheric Transients. III. Basic 
Results of Nonplane Two-Dimensional Analysis. ¥. Naka- 
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Adiabatic and Nonadiabatic Processes in Thermal Models of 
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ronagraph/Polarimeter. L. L. House, W. J. Wagner, E. Hild- 
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Preliminary Observations and Results Obtained with the UI- 
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Observations of the 1980 April 30 Limb Flare by the Ultraviolet 
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Eichler. 247, 1089, 78-A4 (1981) 

Energetic Electrons, Type III Radio Bursts, and Impulsive 
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A. Yaniv and K. Marti. 247, L143, 79-D11 (1981) 

Analysis of a Series of Solar Flare X-Ray Spectra. D. L. 
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The Lyman-a/Ha Ratio in Solar Flares and Quasars. Richard 
C. Canfield, R. C. Puetter, and Paul J. Ricchiazzi. 249, 383, 
101-A7 (1981) 
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Sun: Magnetic Fields 
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The Dissipation of Inhomogeneous Magnetic Fields and the 
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Solar Limb Brightening at 1.3 Millimeters. Keith Horne, G. 
J. Hurford, H. Zirin, and Th. de Graauw. 244, 340, 20-E11 
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in 243, 679, 9-E8) 
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perature Gradients and Their Dependence on Flow Velocity. 
Menashe Eyni and Raphael Steinitz. 243, 279, 4-B10 (1981) 
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Wind. J. J. Henning. 247, 312, 67-C10 (1981) 
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Sun: Spectra—Continued 
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man, and B. E. Woodgate. 244, L127, 31-C7 (1981) 
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J.-D. F. Bartoe, G. E. Brueckner, M. D. Dykton, and M. E. 
VanHoosier. 249, 333, 100-D11 (1981) 
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W. C. Livingston. 249, 798, 107-B8 (1981) 

Effects of Diffusion and Mass Flows on C tv and Si tv Lines 
Formed in the Solar Atmosphere. Robert Roussel-Dupré and 
Charles Beerman. 250, 408, 113-F5 (1981) 

Solar Observations and Atomic Data for the 3s? 'S)-3s3p 3P, 
Transition in S v. U. Feldman, G. A. Doschek, and A. K. 
Bhatia. 250, 799, 119-B1 (1981) 

Quiescent Prominence Spectrophotometry: Sodium D,,, He- 
lium D;, and Calcium*+ 8498. Donald A. Landman. 251, 
768, 129-GS5 (1982) 

Sun: Sunspots 

Sunspot Dynamics: Gravitational Draining—A Cooling Mech- 
anism. Kenneth H. Schatten. 247, L139, 79-D7 (1981) 

Solar Radius Variations over the Past 265 Years. Ronaid L. 
Gilliland. 248, 1144, 94-G5 (1981) 

Structure of the Sunspot Penumbra. R. L. Moore. 249, 390, 
101-A14 (1981) 

A Method for Unambiguous Determination of Starspot Tem- 
peratures and Areas: Applicaton to Pegasi, BY Draconis, 
and HD 209813. Steven S. Vogt. 250, 327, 112-G8 (1981) 

Bound Oscillations on Thin Magnetic Flux Tubes: Convective 
Instability and Umbral Oscillations. Joseph V. Hollweg and 
B. Roberts. 250, 398, 113-E9 (1981) 

Magnetic Transients in Flares. H. Zirin and K. Tanaka. 250, 
791, 119-A1 (1981) 

Free and Forced Oscillations of a Flux Tube. P. R. Wilson. 
251, 756, 129-F7 (1982) 

Sun: X-Rays 

Solar Magnetic Fields: The Generation of Emergitig Flux. L. 
Golub, R. Rosner, G. S. Vaiana, and N. O. Weiss. 243, 309, 
4-E5 (1981) 

Analysis of Solar X-Ray Emission Line Profiles. A. J. Burek, 
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D. M. Barrus, R. L. Blake, and E. E. Fenimore. 243, 660, 
9-D3 (1981) 

Adiabatic and Nonadiabatic Processes in Thermal Models of 
Solar Hard X-Ray Bursts. A. Gordon Emslie. 244, 653, 25- 
A10 (1981) 

X-Ray Line Widths and Coronal Heating. L. W. Acton, J. L. 
Culhane, A. H. Gabriel, C. J. Wolfson, C. G. Rapley, K. J. 
H. Phillips, E. Antonucci, R. D. Bentley, R. W. Hayes, E. 
G. Joki, C. Jordan, M. A. Kayat, B. Kent, J. W. Leibacher, 
R. A. Nobles, A. N. Parmar, K. T. Strong, and N. J. Veck. 
244, L137, 31-D12 (1981) 

Observations of the Limb Solar Flare on 1980 April 30 with 
the SMM X-Ray Polychromator. A. H. Gabriel, L. W. Acton, 
J.L.Culhane, K.J.H. Phillips, C. J. Wolfson, C. G. Rapley, 
E. Antonucci, R. D. Bentley, C. Jordan, M. A. Kayat, J. W. 
Leibacher, M. Levay, J. C. Sherman, K. T. Strong, and N. 
J. Veck. 244, L147, 31-E8 (1981) 

Hard X-Ray Imaging of Two Flares in Active Region 2372. P. 
Hoyng, M. E. Machado, A. Duijveman, A. Boelee, C. de 
Jager, R. Fryer, M. Galama, R. Hoekstra, J. Imhof, H. 
Lafleur, H. V. A. M. Maseland, W. A. Mels, A. Schadee, J. 
Schrijver, G. M. Simnett, Z. Svestka, H. F. van Beek, W. 
van Tend, J. J. M. van der Laan, P. van Rens, F. Werkhoven, 
A. P. Willmore, J. W. G. Wilson, and W. Zandee. 244, L153, 
31-F2 (1981) 

The Limb Flare of 1980 April 30 as Seen by the Hard X-Ray 
Imaging Spectrometer. H. F. van Beek, C. de Jager, R. Fryer, 
A. Schadee, Z. Svestka, A. Boelee, A. Duijveman, M. Gal- 
ama, R. Hoekstra, P. Hoyng, J. P. Imhof, H. Lafleur, M. 
E. Machado, H. V.A. M. Maseland, W. A. Mels, J. Schrijver, 
G. M. Simnett, J. J. M. van der Laan, P. van Rens, W. van 
Tend, F. Werkhoven, A. P. Willmore, J. W. G. Wilson, and 
W. Zandee. 244, L157, 31-G5 (1981) 

Observations of Solar Flares on 1980 April 30 and June 7 with 
the Hard X-Ray Burst Spectrometer. L. E. Orwig, K. J. 
Frost, and B. R. Dennis. 244, L163, 31-G5 (1981) 

The Solar Flare of 1980 March 29 at 0918 UT as Observed with 
the Hard X-Ray Burst Spectrometer on the Solar Maximum 
Mission. B. R. Dennis, K. J. Frost, and L. E. Orwig. 244, 
L167, 31-G12 (1981) 

A Comparison of the Height Distributions of Solar Flare Hard 
X-Rays in Thick Target and Thermal Models. A. Gordon 
Emslie. 245, 711, 42-A8 (1981) 

Fast Plasma Heating by Anomalous and Inertial Resistivity 
Effects in the Solar Atmosphere. André Duijveman, Peter 
Hoyng, and James A. Ionson. 245, 721, 42-B4 (1981) 

Thick Target Beam Interpretation of Stereo Observations of 
a Solar Hard—X-Ray Burst. John C. Brown, John Hayward, 
and Daniel Spicer. 245, L91, 43-D13 (1981) 

On the Relationship between Soft X-Rays and Ha-emitting 
Structures during a Solar Flare. H. Zirin, U. Feldman, G. 
A. Doschek, and §. Kane. 246, 321, 52-D3 (1981) 

Origin and Location of the Hard X-Ray Emission in a Two- 
Ribbon Flare. P. Hoyng, A. Duijveman, M. E. Machado, D. 
M. Rust, Z. Svestka, A. Boelee, C. de Jager, K. J. Frost, 
H. LaFleur, G. M. Simnett, H. F. van Beek, and B. E. 
Woodgate. 246, L155, 63-B9 (1981) 

Energetic Electrons, Type III Radio Bursts, and Impulsive 
Solar Flare X-Rays. §. R. Kane. 247, 1113, 78-C2 (1981) 
Analysis of a Series of Solar Flare X-Ray Spectra. D. L. 
McKenzie and P. B. Landecker. 248, 1117, 94-E6 (1981) 
Spatial and Temporal Structures of Impulsive Bursts from So- 
lar Flares Observed in UV and Hard X-Ray. Chung-Chieh 
Cheng, E. Tandberg-Hanssen, L. Orwig, K. J. Frost, P. J. 
Kenny, B. E. Woodgate, and R. A. Shine. 248, L39, 84-G12 

(1981) 

Downward Shift of the Acceleration/Injection Region During 
Solar Flares. S. R. Kane and A. Raoult. 248, L77, 91-E11 
(1981) 
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High Resolution Solar Flare X-Ray Spectra: The Temporal 
Behavior of Electron Density, Temperature, and Emission 
Measure for Two Class M Flares. G. A. Doschek, U. Feld- 
man, P. B. Landecker, and D. L. McKenzie. 249, 372, 100- 
G9 (1981) 

On the Importance of Reverse Current Ohmic Losses in Elec- 
tron-Heated Solar Flare Atmospheres. A. Gordon Emslie. 
249, 817, 107-D10 (1981) 

VLA Observations of Positions of 6 Centimeter Burst Peaks 
Associated with Hard X-Ray Burst Spikes. M. R. Kundu, 
M. Bobrowsky, and T. Velusamy. 251, 342, 123-F2 (1982) 

Impulsive Phase of Solar Flares. I. Characteristics of High 
Energy Electrons. John Leach and Vahé Petrosian. 251, 781, 
130-A4 (1982) 

Properties of Solar Flare Electrons Deduced from Hard X-Ray 
and Spatially Resolved Microwave Observations. K. A. 
Marsh, G. J. Hurford, H. Zirin, G. A. Dulk, B. R. Dennis, 
K. J. Frost, and L. E. Orwig. 251, 797, 130-B6 (1982) 

A New Component of Hard X-Rays in Solar Flares. R. P. Lin, 
R.A. Schwartz, R. M. Pelling, and K. C. Hurley. 251, L109, 
131-D10 (1982) 

Symbiotic Stars: see Stars: Combination Spectra 
Synchrotron Radiation 

Quasi-simultaneous Observations of the BL Lacertae Object 
MRK S501 in X-Ray, UV, Visible, IR, and Radio Frequencies. 
Y. Kondo, D. M. Worrall, R. F. Mushotzky, K. R. H. Hack- 
ney, J. B. Oke, H. K. C. Yee, G. Neugebauer, K. Matthews, 
P. A. Feldman, and Robert L. Brown. 243, 690, 11-B1 (1981) 

Relativistic Jets as X-Ray and Gamma-Ray Sources. Arieh 
K6nigal. 243, 700, 11-B11 (1981) 

Nonthermal Radiation from Supernova Remnants in the Adi- 
abatic Stage of Evolution. Stephen P. Reynolds and Roger 
A. Chevalier. 245, 912, 45-B11 (1981) 

Radio Emission from Bright, Optically Selected Quasars. J. 
J. Condon, S. L. O'Dell, J. J. Puschell, and W. A. Stein. 
246, 624, 57-F1 (1981) 

On the Physical Environment in the Nucleus of Centaurus A 
(NGC 5128): Erratum. J. H. Beall and W. K. Rose. 248, 882, 
91-B7 (1981) (Orig. paper in 238, 539, 56-C10) 


3° Cosmic Radiation: see Cosmic Background Radiation 
Transition Probabilities 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae. A. 
J.J. Raassen and Jérgen E. Hansen. 243, 217, 3-D11 (1981) 

Charge Transfer of O 1v with Hydrogen. A. Dalgarno, T. G. 
Heil, and S. E. Butler. 245, 793, 42-G6 (1981) 

Observationally Determined Silicon 11 Oscillator Strengths. J. 
Michael Shull, Theodore P. Snow, Jr., and Donald G. York. 
246, 549, 56-A7 (1981) 

Oscillator Strengths and Collision Strengths for S v. W. L. van 
Wyngaarden and Ronald J. W. Henry. 246, 1040, 62-C10 
(1981) 

Energy Levels and Oscillator Strengths for the Two-Body 
Problem in Magnetic Fields. G. Wunner, H. Ruder, and H. 
Herold. 247, 374, 68-A5 (1981) 

Oscillator Strengths for Zr 1 and Zr 11 and a New Determination 
of the Solar Abundance of Zirconium. E. Biémont, N. Grev- 
esse, P. Hannaford, and R. M. Lowe. 248, 866, 91-AS (1981) 

Sum Rules for Hydrogenic Atoms in an Arbitrary Magnetic 
Field. J. M. Wadehra. 248, 873, 91-A12 (1981) 

Measurement of the Oscillator Strengths and Autoionization 
Widths of the Neutral-Aluminum Multiplet 3523p ?P°-3s3p? 
2p. Gabriel G. Lombardi, Bartley L. Cardon, and Robert L. 
Kurucz. 248, 1202, 95-D7 (1981) 

Radiative Lifetimes of Excited Electronic States in Molecular 
Ions. B. H. Mahan and A. O'Keefe. 248, 1209, 95-E1 (1981) 

Recombination Coefficients for Iron Ions. D. Tod Woods, J. 
Michael Shull, and Craig L. Sarazin. 249, 399, 101-C4 (1981) 


Density and Temperature Diagnostics of X-Ray Sources: Line 
Ratio for Helium-like Ions. A. K. Pradhan and J. Michael 
Shull. 249, 821, 107-E1 (1981) _ ; 

Oscillator Strengths for Lines of F(0,0,0)—X(0,0,0) H,O at 111.5 
Nanometers and the Abundance of H;0 in Diffuse Inter- 
stellar Clouds. Peter L. Smith, K. Yoshino, H. E. Griesinger, 
and J. H. Black. 250, 166, 111-A13 (1981) 

Dust-Sensitive Forbidden Line Ratios. B. T. Draine and John 
N. Bahcall. 250, 579, 116-F2 (1981) 

Forbidden Lines of Four and Five Times Ionized Iron and 
Nickel in the Spectra of RR Telescopii and Eta Carinae: 
Erratum. A. J. J. Raassen and Jérgen E. Hansen. 251, 415, 
124-D8 (1982) (Orig. paper in 243, 217, 3-D11) 

Statistical Equilibrium in Cometary C,. III. Triplet-Singlet, 
Phillips, Ballik-Ramsey, and Mulliken Bands. K. S. Krishna 
Swamy and C. R. O’ Dell. 251, 805, 130-C2 (1982) 

Scaled Collision Strengths for Hydrogenic Ions. Lawrence B. 
Golden, Robert E. H. Clark, Stephen J. Goett, and Douglas 
H. Sampson. 45, 603, 11-A1 (1981) (Abstr. in 244, 1095, 31- 
A4) 

Photoabsorption Cross Sections for Positive Ions with Z < 30: 
Erratum. Robert F. Reilman and Steven T. Manson. 46, 115, 
14-G3 (1981) (Orig. paper in 40, 815, 24-Di) 

Franck-Condon Factor Formulae for Astrophysical and Other 
Molecules. R. W. Nicholls. 47, 279, 23-G1 (1981) (Abstr. in 
249, 833, 107-E13) 

T Tauri Stars: see Stars: Pre-Main-Sequence 
Turbulence 

A Turbulent Model for Giant Molecular Clouds. Frank Bash, 
Mark Hausman, and John Papaloizou. 245, 92, 34-A1 (1981) 

A Turbulent Origin for the Rotation of Molecular Clouds. Rob- 
ert C. Fleck, Jr. and Frank O. Clark. 245, 898, 45-Ai1 (1981) 

Formation of Protostars in Collapsing, Rotating, Turbulent 
Clouds. O. Regev and G. Shaviv. 245, 934, 45-D6 (1981) 

An Analysis of the Spectral Line Broadening of Arcturus. 
David F. Gray. 245, 992, 46-A10 (1981) 

On the Generation and Maintenance of Turbulence in the In- 
terstellar Medium. Robert C. Fleck, Jr. 246, L151, 63-B5 
(1981) 

Dynamical Models for Microturbulence. L. E. Cram. 247, 239, 
66-E7 (1981) 

On the Spectrum of Turbulent Magnetic Fields. Edgar Knob- 
loch and Robert Rosner. 247, 300, 67-B12 (1981) 

The Effect of Turbulence on the K Parallel B Relativistic Beam 
Instability. Steven R. Spangler and Christoph K. Goertz. 
247, 1078, 77-G6 (1981) 

Solar Surface Magnetic Fields: A Model. E. Knobloch. 247, 
L93, 73-F2 (1981) 

Galactic Ring Nebulae Associated with Wolf-Rayet Stars. III. 
H 1 Region-Type Nebulae. You-Hua Chu and Richard R. 
Treffers. 250, 615, 117-Aii (1981) 

A Fourier Analysis of the Spectral Lines of Procyon. David 
F. Gray. 251, 152, 121-F6 (1982) 

Rotation and Turbulence in G Giant Stars. David F. Gray. 251, 
155, 121-F9 (1982) 


Ultraviolet: General 

Ultraviolet Interstellar Extinction Toward 1367 Stars Observed 
by ANS. David M. Meyer and Blair D. Savage. 248, 545, 
87-E6 (1981) 

Distribution of Hot Stars and Hydrogen in the Large Magel- 
lanic Cloud. Thornton Page and George R. Carruthers. 248, 
906, 92-B13 (1981) 

Five-Color Band Ultraviolet Photometry of Fourteen Close 
Binaries. Yoji Kondo, George E. McCluskey, and Chi-Chao 
Wu. 47, 333, 24-El (1981) (Abstr. in 250, 812, 119-C2) 

Ultraviolet: Spectra 

Far-Ultraviolet Energy Distributions of the Metal-poor A Stars 
HD 109995 and HD 161817. Erika B6hm-Vitense. 243, 213, 
3-D7 (1981) 
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Ultraviolet: Spectra—Continued 

IUE and Visual Spectrophotometry of Markarian 9, Markarian 
10, and 3C 390.3. J. B. Oke and R. W. Goodrich. 243, 445, 
7-A10 (1981) 

IUE Observations of Two Elliptical Galaxies: NGC 3379 and 
NGC 4472. J. B. Oke, F. Bertola, and M. Capaccioli. 243, 
453, 7-B4 (1981) 

Ultraviolet Absorption by Interstellar Gas at Large Distances 
from the Galactic Plane. Blair D. Savage and Klaas S. de 
Boer. 243, 460, 7-B11 (1981) 

Quasi-simultaneous Observations of the BL Lacertae Object 
MRK 501 in X-Ray, UV, Visible, IR, and Radio Frequencies. 
Y. Kondo, D. M. Worrall, R. F. Mushotzky, K. R. H. Hack- 
ney, J. B. Oke, H. K. C. Yee, G. Neugebauer, K. Matthews, 
P. A. Feldman, and Robert L. Brown. 243, 690, 11-B1 (1981) 

Far-Ultraviolet Spectra and Flux Distributions of Some Orion 
Stars. George R. Carruthers, Harry M. Heckathorn, and 
Chet B. Opal. 243, 855, 13-A12 (1981) 

Coordinated X-Ray, Ultraviolet and Optical Observations of 
AM Herculis, U Geminorum, and SS Cygni. G. Fabbiano, 
L. Hartmann, J. Raymond, J. Steiner, G. Branduardi-Ray- 
mont, and T. Matilsky. 243, 911, 13-F8 (1981) 

The Far-Ultraviolet Energy Distribution of Two Globular Clus- 
ter Blue Horizontal-Branch Stars in M13. Klaas S. de Boer 
and Arthur D. Code. 243, L33, 5-C5 (1981) 

UV Observation of the Nucleus of NGC 3077. Leopoldo Ben- 
acchio and Giuseppe Galletta. 243, L65, 10-A9 (1981) 

Detailed Empirical Models for the Winds of Early-Type Stars. 
Gordon L. Olson and John I. Castor. 244, 179, 18-G12 (1981) 

The Ultraviolet Interstellar Extinction Curve in the Pleiades. 
A. N. Witt, R. C. Bohlin, and T. P. Stecher. 244, 199, 19-B4 
(1981) 

Interstellar Absorption in the Mg 11 Resonance Line k, and h, 
Emissions. Erika B6hm-Vitense. 244, 504, 23-D13 (1981) 
IUE High-Dispersion Spectrum of R Aquarii. Hugh M. John- 

son. 244, 552, 24-A7 (1981) 

A Comparison of Quasar Absorption Line Systems with Ab- 
sorption by the Galactic Halo. Blair D. Savage and Norbert 
A. Jeske. 244, 768, 27-E7 (1981) 

The Oxygen 1 Depletion in the Diffuse Interstellar Medium. 
Klaas S. de Boer. 244, 848, 28-D3 (1981) 

The Ultraviolet Energy Distributions of Late A Stars. Erika 
Boéhm-Vitense. 244, 938, 29-C13 (1981) 

Observations of the 1980 April 30 Limb Flare by the Ultraviolet 
Spectrometer and Polarimeter on the Solar Maximum Mis- 
sion. B. E. Woodgate, R. A. Shine, J. C. Brandt, R. D. 
Chapman, A. G. Michalitsianos, P. J. Kenny, E. C. Bruner, 
R. A. Rehse, S. A. Schoolman, C. C. Cheng, E. Tandberg- 
Hanssen, R. G. Athay, J. M. Beckers, J. B. Gurman, W. 
Henze, and C. L. Hyder. 244, L133, 31-D3 (1981) 

Ultraviolet Slit Spectroscopy in the Core of 30 Doradus with 
the International Ultraviolet Explorer. Jan Koornneef and 
John S. Mathis. 245, 49, 33-D13 (1981) 

HR 4511: A Probable Cepheid with a Supergiant-like Hot Com- 
panion. Sidney B. Parsons. 245, 201, 35-B1 (1981) 

Boron and Beryllium in Gamma Geminorum. Ann Merchant 
Boesgaard and F. Praderie. 245, 219, 35-C10 (1981) 

The Ultraviolet Spectrum of the High Redshift QSO B2 
1225+31. M.A. J. Snijders, M. Pettini, and A. Boksenberg. 
245, 386, 38-C12 (1981) 

Interstellar Extinction and Ultraviolet Flux Distribution of the 
Crab Nebula. Chi-Chao Wu. 245, 581, 40-F1 (1981) 

Ultraviolet and Coordinated Ground-Based Observations of 
Z Andromedae. A. Altamore, G. B. Baratta, A. Cassateia, 
M. Friedjung, A. Giangrande, O. Ricciardi, and R. Viotti. 
245, 630, 41-B9 (1981) 

Physical Conditions in the Nucleus of M81. Manuél Peimbert 
and Silvia Torres-Peimbert. 245, 845, 44-D14 (1981) 
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Emissivities of Strong Ultraviolet Lines. J. C. Raymond and 
J. G. Doyle. 245, 1141, 47-E9 (1981) 

Pioneer 10 Ultraviolet Photometer Observations of the Inter- 
planetary Glow at Heliocentric Distances from 2 to 14 AU. 
F. M. Wu, K. Suzuki, R. W. Carlson, and D. L. Judge. 245, 
1145, 47-E13 (1981) 

Observations of Strong Ultraviolet Absorptions in the Spec- 
trum of the DC White Dwarf LDS 678 B. G. Wegner. 245, 
L27, 37-Cl1 (1981) 

The Ultraviolet Spectrum of Herbig-Haro Object 1. K. H. 
Bohm, E. Béhm-Vitense, and E. W. Brugel. 245, L113, 48- 
El (1981) 

IUE Monitoring of the Spatial Distribution of the H Lya 
Emission from Jupiter. John T. Clarke, H. Warren Moos, 
and Paul D. Feldman. 245, L127, 48-F2 (1981) 

Ultraviolet Emission of the Vela Supernova Remnant and the 
Cygnus Loop. J. C. Raymond, J. H. Black, A. K. Dupree, 
L. Hartmann, and R. S. Wolff. 246, 100, 50-A10 (1981) 

Ultraviolet Observations of Hot Stars with Circumstellar Dust 
Shells. Michael L. Sitko, Blair D. Savage, and Marilyn R. 
Meade. 246, 161, 50-F4 (1981) 

On the Relationship between Coronae and Mass Loss in Late- 
Type Stars. L. Hartmann, A. K. Dupree, and J. C. Ray- 
mond. 246, 193, 51-A10 (1981) 

Characteristics of the Helium Component of the Local Inter- 
stellar Medium. C. S. Weller and R. R. Meier. 246, 386, 54- 
Cl (1981) 

IUE Observations of Mass Ejection by the Close Binary Sys- 
tem AO Cassiopeiae. George E. McCluskey and Yoji Kondo. 
246, 464, 55-A14 (1981) 

Observationally Determined Silicon 11 Oscillator Strengths. J. 
Michael Shull, Theodore P. Snow, Jr., and Donald G. York. 
246, 549, 56-A7 (1981) 

Ultraviolet Extinction Curves Derived from J(/E Data. C. G. 
Seab, Theodore P. Snow, Jr., and Charles L. Joseph. 246, 
788, 59-E4 (1981) 

Interstellar Extinction by Small-Coated or Uncoated Graphite 
Grains. J. Hecht. 246, 794, 59-E10 (1981) 

Electron Densities for 10 Planetary Nebulae Derived from the 
C 111] 41907/1909 Ratio. Il. W. A. Feibelman, A. Boggess, 
C. W. McCracken, and R. W. Hobbs. 246, 807, 59-F10 (1981) 

Extragalactic H 11 Regions in the UV: Implications for Primeval 
Galaxies. David L. Meier and Roberto Terlevich. 246, L109, 
62-F4 (1981) 

The Abundance of Carbon in HU 2-1. Julie H. Lutz. 247, 144, 
65-E1 (1981) 

Empirical Mass-Loss Rates for 25 O and Early B Stars, De- 
rived from Copernicus Observations. Roel Gathier, Henny 
J. G. L. M. Lamers, and Theodore P. Snow. 247, 173, 65- 
G4 (1981) 

IUE Ultraviolet Spectra of the Interacting Binary U Cephei. 
Yoji Kondo, George E. McCluskey, Jr., and Christopher A. 
Harvel. 247, 202, 66-B12 (1981) 

Ultraviolet Observations of the Io Torus from the JUE Obser- 
vatory. H. W. Moos and J. T. Clarke. 247, 354, 67-F13 (1981) 

The C tv A1550 Profile in Type 1 Seyfert Galaxies. Chi-Chao 
Wu, Albert Boggess, and Theodore R. Gull. 247, 449, 69- 
F10 (1981) 

Outer Atmospheres of Cool Stars. IX. A Survey of Ultraviolet 
Emission from F—K Dwarfs and Giants with JUE. Thomas 
R. Ayres, Norman C. Marstad, and Jeffrey L. Linsky. 247, 
545, 70-G6 (1981) 

Ultraviolet and Optical Studies of Binaries with Luminous 
Cool Primaries and Hot Companions. I. Intrinsic Colors and 
Newly Recognized Systems. Sidney B. Parsons. 247, 560, 
71-A8 (1981) 

IUE Observations of Eight Dwarf Novae: A Study of the Out- 
burst Cycle from 0.12 to 3.5 Microns. Paula Szkody. 247, 
577, 71-B11 (1981) 
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The Energy Balance in Coronal Holes and Average Quiet-Sun 
Regions. J. C. Raymond and J. G. Doyle. 247, 686, 72-C10 
(1981) 

Ultraviolet Interstellar Extinction in the Large Magellanic 
Cloud Using Observations with the Internationai Ultraviolet 
Explorer. Jan Koornneef and Arthur D. Code. 247, 860, 75- 
D8 (1981) 

Line Formation in the Wind of Alpha Cygni. P. B. Kunasz and 
F. Praderie. 247, 949, 76-D9 (1981) 

Spectral Energy Distributions of Hot Stars with Circumstellar 
Dust. Michael L. Sitko. 247, 1024, 77-C8 (1981) 

IUE Observations of Eight OB Stars in NGC 2244: Ultraviolet 
Continua and Extinction. Derck Massa and Peter S. Conti. 
248, 201, 82-C4 (1981) 

The Aluminum 1 Autoionization Doublet in the Quiet Solar 
Spectrum. J. N. Heasley, Diane Roussel-Dupré, Howard C. 
McAllister, and Charles Beerman. 248, 352, 84-A1 (1981) 

On the Origin and Distribution of C rv and Si rv Ions in the 
Neighboring Interstellar Medium. Lennox L. Cowie, William 
Taylor, and Donald York. 248, 528, 87-D2 (1981) 

The Optical and Ultraviolet Spectrum of the Planetary Nebula 
NGC 2440. G. A. Shields, L. H. Aller, C. D. Keyes, and S. 
J. Czyzak. 248, 569, 87-G5 (1981) 

Distribution of Hot Stars and Hydrogen in the Large Magel- 
lanic Cloud. Thornton Page and George R. Carruthers. 248, 
906, 92-B13 (1981) 

The 1979-1980 Eclipse of Zeta Aurigae. I. The Circumstellar 
Envelope. Robert D. Chapman. 248, 1043, 93-F13 (1981) 
Spatial and Temporal Structures of Impulsive Bursts from So- 
lar Flares Observed in UV and Hard X-Ray. Chung-Chieh 
Cheng, E. Tandberg-Hanssen, L. Orwig, K. J. Frost, P. J. 
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